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1. What does octane number mean? 


2. What is static electricity? 


3. What does C.F.R. stand for? 


What type of extinguishing agent 


should be used on gasoline fires? 


5. How often must the frequency of 


an aircraft transmitter be checked by 


an authorized agency? 








OUR answers may send your score zooming into 
the stratosphere or put it into a tail spin, but, 
though you may make a mistake on paper, 
there’s no need to with aviation fuel. 
Take the advice of experienced pilots who have 
found that for better all-round performance you 
should have a balanced gasoline. 








ANSWERS 


The octane number of a fuel is a measure of 

its ability to resist detonation. To measure the 
anti-knock value, two hydrocarbons of the type 
found in gasoline are used. One is called normal 
heptane, one of the worst “knockers.’’ This is 
given a rating of 0. The other, which can hardly 
be made to detonate or ‘‘knock,”’ is iso-octane, 
which is given a rating of 100. 

By blending these two in the laboratory in the 
correct proportion, it is possible to make a mix- 
ture which will duplicate in its tendency to 
knock, any gasoline to be tested. Now, the octane 
number is the percentage of iso-octane which 
must be used in the mixture to make it equal in 
anti-knock to the fuel being tested. 


“Static’’ or “‘friction’’ electricity is generated 

by the friction of one body or fluid over an- 
other. In the case of aircraft, the friction of the 
air over the wings or fuselage may be sufficient in 
certain circumstances to build up a large static 
charge. This charge will be released if a part of 
the machine comes into contact with anything at 
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a different electric potential. Before contact is ac- 
tually made, a spark discharge will occur. It is 
essential to avoid this sparking in the vicinity of 
any gasoline or gasoline vapor. 

The friction of gasoline passing through a pipe- 
line hose or inside a tank will generate static elec- 
tricity. Static electricity is most likely to be built 
up to dangerously high potentials in particularly 
dry atmosphere, at which time the air is a very 
poor conductor of electricity. 


The letters “C.F. R.” stand for Co-operative 

Fuel Research, a committee of the Society of 
Automotive Engineers made up of representatives 
of the engine and petroleum industries and en- 
gaged in research and test work connected with 
the knock rating of engine fuels. The C. F. R. 
Committee co-operated with the Waukesha Motor 
Company in designing a standard, single-cylinder 
test engine suitable for octane-number determina- 
tions. The specifications of the C. F. R. engine, 
as well as the procedure to be followed in testing 
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Shell engineers have developed a balanced fuel 
that gives you quicker starting, more “revs” during 
the take-off and climb, and lower fuel consumption. 

For the answer to your aviation-fuel and lubrica- 
tion problems, call Shell Aviation Department, Shell 
Building, San Francisco; Shell Building, St. Louis; 
or 50 West 50th Street, New York City. 


a 6. How do we obtain 100 octane fuel? 








fuels for octane number, have been laid down, 
and practically all gasoline specifications contain 


a minimum octane-number requirement. 


Carbon dioxide, carbon tetrachloride, dry 

chemicals, foam, water-fog nozzles and loaded 
streams are suitable for use on gasoline fires pro- 
vided that they have an Underwriters’ rating for 
Class “‘B”’ fires. Gasoline fires should be ap- 
proached from the windward side and the extin- 
guishing agent be applied at the base of the clos- 
est flame and gradually moved forward until the 
entire flame is blanketed. 


5 Once every three months. 


In order to make 100 octane fuel, it is first 

necessary to produce the high anti-knock 
blending material, iso-octane. The addition of a 
suitable percentage of this material to aviation 
gasoline and lead will give fuel of 100 octane 
number (maximum 3 cc. lead). Shell was the first 
to produce iso-octane in the necessary commercial 
quantities, some five years ago, and this step 
marked one of the most significant advances in 
aviation technology of the era. 
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THIS ISSUE 


N spite of belligerent moves all over 

the world, is dedicated to an es- 
sentially peaceful operation, K.L.M.’s 
great international airline. Whatever 
happens in the world in the next few 
years, it is certain that the future of 
aviation lies in operations of this type. 
We extend our thanks to all members of 
K.L.M.’s staff whose contributions have 
made this project possible. 


» THE ROAD TO WAR came to an 
abrupt &hd in the early morning of 
the first of September when the bomb 
doors under a high-flying Heinkel of 
the German Luftwaffe opened to re- 
lease its lethal cargo over a Polish 
air base on the Hel Peninsula. Within 
the next few days practically every 
city of any consequence in Poland 
felt the striking power of the German 
Air Force. For Gé6ring’s newly 
fledged army of Men With Wings, 
Der Tag had finally dawned. 

For a few days, England and 
France lingered on the road. Then, 
although staggered by the Soviet’s 
sudden switch, they announced their 
intentions to fulfill their obligations to 
Poland, and the Second World War 
was under way. 


» ANYTHING CAN HAPPEN. 
What the immediate future holds for 
any of us few would care to predict. 
But one thing is certain. We are 
about to find some of the answers to 
some of the questions that have been 
agitating aviation people for a decade. 
The pages of AvIATION have been full 
of them. Everywhere, whenever two 
or three flying people have been 
gathered together, be it at cocktail 
bars or under the austere roof-trees 
of our scientific societies, the same 
questions have come up again and 
again. What is aviation’s real func- 
tion in war? How big is an air force, 
anyway? Why not build all bombers? 








Picked Up Along 
Editorial Airways 








“McGuire's been having take-off trouble ever since the war started!” 


—or all pursuits? Do we need more 
speed, or greater maneuverability? 
Can airplanes sink battleships ?—and 
so on, far into the night. Theory has 
been piled upon theory, guess has been 
matched with guess. But no one 
really knows the answers,—yet. 


Those countries, however, with the 
highest percentage of correct guesses 
to their credit will undoubtedly win 
the control of the air, and control of 
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the air may easily make the difference 
between ultimate victory or defeat. 


» LITTLE HAS HAPPENED so 
far to credit or discredit anyone’s pet 
theories of aeriel strategy or tactics. 
The application of war-time censor- 
ship has made it impossible to obtain 
any clear picture of detailed opera- 
tions on either side. Certain it is 
that German bombers have cleared the 











@® Send For A Copy of The Aircrafter Which 
Tells All About The Top 4-5 Place Airplane of 
The Year. 
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way for the movement of ground 
forces in Poland, but how many have 
been used, and how many have been 
lost in the operation is not yet known. 
Mystery also surrounds the aerial 
activities of England and France. 
Several propaganda distribution 
flights are alleged to have been made 
by British bombers, and the French 
are reported to have prepared the way 
through the Saar valley to the West- 
wall by heavy bombardment from the 
air. English sources reported heavy 
damage to German navai vessels from 
bombing raids over Cuxhaven. Ger- 
man sources denied damage, claimed 
infliction of heavy losses to raiders. 
And so it goes. It will probably be 
some weeks (unless some overwhelm- 
ing aerial attack is made on the indus- 
trial and capital cities of either side) 
before enough will be known to permit 
the beginning of the re-evaluation of 
the part played by aircraft in modern 
war. 


» GERMAN STRATEGY at this 
stage obviously calls for offensive 
action in the east, with purely defen- 
sive measures in the west. Once the 
Polish situation has been liquidated, 
Hitler may either rest on his arms 
and sue for peace, or he may then 
throw the full weight of his military 
machine in a western offensive, de- 
pending upon the attitude of England 
and France. Clearly, the play is to 
maneuver the latter two countries into 
the role of aggressor nations. Until 
that is accomplished we doubt that 
London or Paris, or Birmingham or 
Lyons need fear bombardment by 
German planes. There could be no 
surer way to definitely close the door 
to a peaceful settlement after the Pol- 
ish coup,—and Hitler must be well 
aware of this fact. 


» IN THE MEANTIME, we are 
facing a number of serious problems, 
the first of which is the pressing need 
for the revision of the Neutrality Act. 
Under the present law, it became 
mandatory for the President to em- 
bargo all shipments of aircraft to 
combatant nations on their declaration 
of war. This means that orders now 
in process for British and French air- 
craft cannot be shipped out of this 
country upon completion. Unless 
something can be done to prevent, we 
are facing the prospect of seeing much 
needed aircraft for France and Eng- 
land lying idly in U. S. warehouses 
and on U. S. docks. Obviously, too, 
under present circumstances the door 
is closed to the placing of any further 
orders as long as the present act is 
enforced. 


Not to be misunderstood, we are 
strongly in favor of preserving the 
neutrality of the United States as long 
as possible in the present European 
war. At the moment we see abso- 
lutely no reason why we should in- 
evitably become involved in active 
military operations in Europe. The 
last European war and its results are 
all too fresh in memory for us to wish 
anything else. But we do not believe 
that the solution lies in the pattern 
now laid down by the Neutrality 
Act. As it now operates we are actu- 
ally favoring the aggressor nations by 
restricting the supply of necessary 
materials to their opponents. The 
only sensible scheme is to put all on 
an equal basis and to offer our manu- 
facturing facilities (in so far as we 
do not need them ourselves) on a 
strictly “cash-and-carry” basis to all 
comers. By the time this issue appears 
the President will have convened an 
emergency session of Congress and 
we strongly urge that Congress re- 
consider its decision of last winter and 
permit the raising of embargoes that 
are now mandatory. 


» FOR THE SECOND TIME in 
its history AVIATION MAGAZINE 
is operating under conditions imposed 
by a World War. It is difficult to 
foresee what may. happen in the 
course of the next few months and 
it is clear also that many things of 
tremendous interest to readers may be 
veiled behind clouds of official cen- 
sorship from abroad. Obviously also 
there will be restrictions imposed by 
our own government on the dissemi- 
nation of information concerning our 
own plans and equipment. We will 
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A pioneer pilot resumes active interest in personal flying. 


continue, however, during this period 
of uncertainty, to report as fully as 
possible on aeronautical affairs 
throughout the world. We have had 
some first hand contact with aviation 
in Europe during the past two or 
three years and are maintaining close 
touch with our correspondents in 
Europe. In spite of the restrictions 
we hope to be able to bring to our 
readers an interpretation of events of 
the war in so far as they affect 
aviation. 


» STRIKING CONTRAST to events 
overseas is the observance during the 
latter part of September of Air Prog- 
ress Week in the United States. Al- 
though we certainly have nothing to 
be ashamed of (or alarmed about) as 
far as our military aviation is con- 
cerned, still our greatest pride is in 
the progress of our civil aeronautics. 
No need here to review in detail just 
what we mean, because above all else 
this magazine is dedicated to keeping 
its readers abreast of our own ad- 
vances in commercial aviation. While 
cities abroad are experiencing black- 
outs and are subject to momentary air 
raid warnings, our own cities still 
may listen to the rumble of engines 
passing overhead without fear, know- 
ing that they mark only the continu- 
ous march of expansion of our air 
transport system which daily is shut- 
tling thousands of passengers and 
hundreds of thousands of pounds of 
mail and cargoes from point to point 
within the United States. Our fond- 
est hope is that the skies over our 
cities of the future will be darkened 
by passing wings,—but by wings of 
commerce and not by wings of war. 





Glenn Martin looks over 


a Bowlus Baby Albatross with Jack O’Meara (center) and Hawley Bowlus (right). 
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Landin g Confidence 





The self-explanatory close-up views of Bendix 
Landing Gear as used on the Curtiss Model 23 Basic 
Combat airplane clearly show the immense struc- 
tural strength and simplicity of the units. Fully 
retractable. Hydraulic and pneumatic shock absorp- 
tion effectively combined in an assembly of the min- 
imum weight consistent with strength demands. 





helps combat- pilots too 


Military aircraft, such as the highly specialized Curtiss 
Model 23 Basic Combat airplane pictured, must frequently 
subject landing gears to extraordinarily strenuous service. 
Bendix landing gears are selected equipment. They effec- 
tively absorb the major impacts of landing and cushion 
the lesser shocks of taxi-ing and take-off runs. Responsive 
steering and stopping improves ground maneuverability. 

Aircraft engineering staffs are urged to make fullest 
use of the experience and facilities for assistance avail- 
able at Bendix. 

BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation, South Bend, Indiana 


endix 


LANDING-GEA 
EQUIPMENT 


AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 
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By 


ROBERT 


>» Tue Detroit Free Press wins this 
month’s grand prize* for aeronautical 
headlines with “Keep Cool Despite 
Ice”. This was the heading for an 
article describing now Major Sweeley 
and Captain De Vasher managed to 
fly an Army C-39 transport loaded 
down with ice through a heavy rain- 
storm, en route from Denver to Sel- 
fridge Field. 


>» ANOTHER HEADLINE: “Bulls Re- 
jected As Baggage” made us wonder 
at first if our air lines were refusing 
to co-operate with the police, but it 
turned out simply to be that the Mexi- 


can Aviation Co. had rejected two 
fighting bulls as baggage for a tore- 
ador. 


» A coupLe of scientific gentlemen 
have been testing out some theories 
concerning the pollen which seems to 
blow about the country and cause hay 
fever sufferers no end of misery. 
They have attached streamline holders 
for slides on the outside of the trans- 
port planes “within reach of the co- 
pilot” and have asked him to change 
the slides every twenty minutes. 

We can imagine the poor co-pilot 


* A bag of last year’s practice golf balls. 


OSBORN 








hoping that these devices don’t be- 
come standard equipment on the air- 
line transports, as he is already pretty 
busy flying the airplane and operating 
the radio, while the Captain studies 
over the financial pages in these hectic 
stock-market days. 


>» WE CERTAINLY HOPE that the 
“bombing” of unfortified cities in this 
war will continue only along the lines 
so far used by the British—the drop- 
ping of millions of propaganda leaflets. 
Possibly the Germans had something 
like this in mind years ago when they 
designated as a “newspaper delivery 
plane” one of their first high speed 
pursuits built in violation of the 
Versailles Treaty. 


>» However, very few military writers 
and commentators have real expecta- 
tions that the aerial activities over the 
cities of the warring nations will long 
be limited to the dropping of pam- 
phlets. The Associated Press has even 
worked out a schedule of “Flying 
Times and Miles to Bomb War 
Capitals”—a sad replacement for the 
time-tables of the previously regular 
air lines between those capitals. 


>» A TELEVISION BROADCAST from Mit- 
chell Field, Long Island, which was 
to show what the Air Corps would do 
during an enemy air raid, had to be 
postponed because of bad weather. 
There’s no telling what may result 
from this small beginning. It is even 
possible that nations may soon be 
covering part of the expenses of a war 
by selling television rights to some big 


corporation, just as is now the case for 
prize fights and football games. The 
possibilities are sad to contemplate— 
a General stepping. up to the micro- 
phone to explain that the great ad- 
vances being made by his soldiers are 
due to their eating of Krackly Krumbly 





Breakfast Food, or a submarine com- 
mander announcing that his glorious 
victory over the merchantmen would 
not have been possible if his torpedo 
mechanisms were not lubricated exclu- 
sively with Jeepers Creeper’s Oil. 


>» However, if anything like this does 
come about, human nature being what 
it is, we imagine there will still be 
announcements somewhat along this 
line—“We wish to thank the Road 
Scorcher Automobile Company for 
postponing the battle regularly tele- 
vised over this station at this time so 
that the public and the opposing 
armies may see and hear the Joe 
Louis-Butch McSlugger fight for the 
Heavy-Weight Championship of the 
World.” 


>» As WE GO TO PRESS there are two 
great mysteries which seem to be 
bothering the newspapers of the coun- 
try,—the location of the German liner 
“Bremen” and the location of the 
new N.A.C.A. experimental station. 
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First 20 Years 


The success story of one of the oldest and longest international 


airlines,—a line that now uses American planes and engines 


exclusively to fly over the most difficult routes in the world. 


By A. A. B. Hartsinck 


Assistant New York Representative, K.L.M. 


usT after the first World War a group of prominent 

Dutch bankers, industrialists and shipping men con- 
ceived the idea of establishing a Netherlands airline. At 
about the same time, a young lieutenant in the Nether- 
lands Army, A. Plesman, with a Mr. Hofstee, published 
a circular letter in the “Vliegveld,” Holland’s national 
aviation magazine, announcing the organization of the 
First Aviation Exhibition in Amsterdam in 1919. This 
exhibition, known as the ELTA, was an enormous suc- 
cess. A common interest in aviation brought together 
the exhibit’s backers and the banking groups. The most 
important result was the founding, on October 7, 1919, 
of the “Koninklijke Luchtvaart Maatschappij Voor 
Nederland en Kolonien N.V.,” better known all over the 





world as “K.L.M.” or “Royal Dutch Air Lines, Hol- 
land.” The first flight from Amsterdam to London was 
made early in 1920. Mr. Plesman was at first appointed 
administrator and shortly afterwards General Manager 
of K.L.M., a position which he still holds. 

Contrary to the general opinion in this country, 
K.L.M. is not a government organization, though the 
Netherlands Government has taken a financial interest, 
and a subsidy has been voted to K.L.M. since 1927. In 
1938 this subsidy was approximately $280,000. ‘This 
subsidy can be used only at the end of the fiscal year to 
neutralize K.L.M.’s operating losses. 

May 17, 1920, marked the opening of K.L.M.’s first 
passenger service to London, a distance of 225 miles. 




































This service was run with a converted army plane on 
alternate days, but became daily after a month-and-a-half, 
and twice daily after two months. In September, 1920, 
the Fokker Company delivered its first aeroplane to 
K.L.M., the F.II. At that time the service to Denmark 
was started. As the years passed, new airplanes and 
new routes were added, and K.L.M.’s network expanded 
to cover the whole of Europe. Close cooperation devel- 
oped with other airlines. In 1939, this network directly 
connects the following cities: Amsterdam, Rotterdam, 
London, Doncaster, Manchester, Liverpool, Christian- 
sand, Oslo, Copenhagen, Malmo, Norrkoping, Stock- 
holm, Helsingfors, KnockeZoute (Belgium), Brussels, 
Paris, Hamburg, Bremen, Hanover, Berlin, Prague, 
Vienna, Budapest, Cologne, Frankfort, Milan, Rome, 
Basle, and Zurich. 

K.L.M.’s passenger fleet in Europe now consists 
entirely of Douglas DC-2 and DC-3 transports, with 
the latest equipment. About 1934, the international 
quest for speed, comfort and safety forced K.L.M. to 
turn to American manufacturers, who at that time were 
best equipped to satisfy its needs. 

The present war in Europe has brought about a 
systemwide curtailment, not only due to mobilization of 
its pilots, but also due to the many restrictions now 
imposed against commercial flying. Though K.L.M. 
foresaw a possible shortage of pilots, and has five 
American flyers on its rolls, the political situation in 
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“The Boss”,—Mr, A. 
Plesman, and one of 
his outstanding accom- 
plishments, the _ all- 
Dutch air line to Java. 
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September, 1939, is such that its operations have been 
drastically reduced. 

Holland’s possessions in the Caribbean consist of a 
number of islands, of which Curacao is the most 
important, and there K.L.M.’s base was naturally estab- 
lished. K.L.M. network in South America now covers 
nearly 3,000 miles, and was started in January, 1935, 
after the highly successful mid-Atlantic flight of 
K.L.M.’s Fokker “Snipe” in December, 1934. This 
flight, which went via Casablanca, Porto Praia, and 
Paramaribo to Curacao, was K.L.M.’s first ocean flight 
along the route which in time may be flown by K.L.M.’s 
ships to the West Indies on regular schedules. 

K.L.M.’s services rapidly proved popular, and during 
the past 44 years expanded from 80 to the present 2,900 
miles, to connect the following important towns and 
islands: Curacao, Aruba, Bonaire, Coro, Barranquilla, 
Maracaibo, LaGuaira, Trinidad, Barbados, and Para- 
maribo. 

During the first years K.L.M. used Fokker tri- 
motored airplanes in South America, but in 1938 four 
Lockheed 14’s were added to the fleet, greatly speeding 
up all services. The result was that the number of pas- 
sengers increased considerably, and this year promises 
to bring even better results, especially since excellent 
connections are available with the Pan American Air- 
ways, the Grace Line and American Republics Line. 

K.L.M.’s line to the Netherlands East Indies is one 
of the mainstays of its operations, besides being the 
oldest and longest intercontinental airline in the world. 
Its history is interesting, especially if it is taken into 
consideration that the route leads through 22 countries, 
varying climates and doubtful weather conditions. 

In October, 1919, the Colonial government offered a 
prize of 10,000 guilders ($5,000) to anyone who flew 
to Java in less than two weeks before September, 1920. 
Both time and prize money proved too limited to make 
this plan attractive. Later the prize was raised to 
228,000 guilders ($40,000) and the flying time to one 
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month, but difficulties were encountered in obtaining 
permissions to fly over the various countries. Also, the 
problem of obtaining a suitable machine was also diff- 
cult. At last (in 1924) a successful attempt was made 
with a single engined Fokker F7, which reached Batavia 
in twenty flying days. The first passenger flight to 




















Batavia was made by Mr. W. van Laer Black, million- 
aire owner of the Baltimore Sun, who chartered a 
K.L.M. plane in 1927, making a six weeks’ business trip 
to the Netherlands Colonies. Shortly afterwards a trial 
flight was made with mail, which made the round trip 
in three weeks. This flight proved the value of a regular 
service, and on September 12, 1929, a fortnightly trial 
service was started by K.L.M. 

In 1930 the fortnightly service was inaugurated for 
passengers. Two had been carried in 1929, eight in 
1930. In 1931 this service became weekly, and more 
modern planes were put into service (Fokker 12’s) 
superseded (1932) by still larger Fokker F18’s. This 
_service was maintained until June, 1935. Two out- 
standing flights were made. In 1933 the “Pelican” flew 
the Christmas mail to Java in four days, and returned 
in the same time. In 1934, K.L.M.’s first Douglas DC-2 
won the handicap portion of the Melbourne Centennial 
Air Race, and took second place in the speed race carry- 
ing a crew of four, three. passengers, and 440 lbs. of 
mail. The success of the DC-2 prompted K.L.M. to 
purchase fourteen airplanes of this type, with which the 
India Line was operated on a twice weekly basis as 


from June, 1935. 





H. Veenendaal, K.L.M.’s new technical chief (left). 


sentative, K.L.M. and his assistant, A. A. Boon Hartsinck (right). 
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Twenty years after K.L.M. began its service ‘with converted wartime biplanes (one of first 
Amsterdam-London flights,—left) it operates all-American Douglas and Lockheed equipment. 


G. H. Ravelli, New York Repre- 




























During this period the number of passengers had 
been increasing by leaps and bounds: 63 in 1931; 450 
in 1932; 789 in 1933; 918 in 1934. In 1935, travelling 
time to Batavia was cut to 54 days, and passengers could 
fly in greater comfort than ever before. 

The success of the DC-2 was instantaneous—it could 
carry six passengers and more mail and freight than the 
older Fokkers. However, in June, 1937, it was neces- 
sary to replace the DC-2 with the larger DC-3, having 
accommodations for 11 passengers. In November, 1937, 
the service was changed to three times a wetk to cope 
with increased traffic, on which basis it has operated 
until now. 

From the very start the Netherlands Post Office has 
shown great interest in K.L.M.’s development, and the 
possibilities of faster mail transportation. It set an 
example to the rest of the world by abolishing air mail 
fees in Europe in 1935 and on K.L.M.’s India Line in 
1937, when the DC-3’s replaced the smaller DC-2’s. 
During K.L.M.’s twenty years the greatest help and 
cooperation has been experienced from the Post Office 
and its progressive Postmaster General, and many 
expansions and new services would never have been 
possible without their cooperation. 


Facts in Figures 


European Services: 1920 1938 
Passengers . 345 148,000 
Mail (Ib.).... 6,500 1,502,000 
Express (Ib.). 48,300 4,820,000 






West Indies 

Services: 1935 1938 
Passengers . 2,659 $,800 
Mail (Ib.).... 1,850 371,500 
Express (Ib.). 18,750 183,500 





Far East Services: 1928 1938 
Passengers 2 (1929) 5,790 
Mail (Ib.).... 1,850 371,500 
Express (Ib.). 48,300 5,220,000 


Systemwide: 1920 1938 





Passengers . 345 163,800 
Mail (lb.).... 6,500 1,900,000 
Express (Ib.). 48,300 5,202,000 


Total 1920-1938 Incl. 
Passengers . 763,000 
Mail (Ib.).... 7,700,000 

Express (lb.).33,500,000 























You CANT 
Beat the DUTCH! 






K.L.M. operates one of the finest maintenance bases in the 
world at Schiphol, Amsterdam's airport. These notes on the 
overhaul and service shops were written for AVIATION by 
members of K.L.M.’s technical staff at Schiphol. 


I. Aircraft Maintenance 


| pices to a Schiphol pre- 
arranged schedule each airplane 
is brought into the Schiphol shops for 
inspection, overhaul and repair. In the 
event the airplane is in for complete 
overhaul, any modifications which 
may have been recommended by the 
manufacturer are made, thus keeping 
the equipment quite modern and up to 
date. 

The K.L.M. system is made up 
broadly of two types of services, 
namely European lines, which cover 
the countries in Europe only, and the 
Dutch East Indies Line, which is 
operated from Amsterdam in Holland 
to Batavia in Java, a distance of 
14000 kilometers. This route is flown 
each way three times a week using ten 


Plan of Airplane Overhaul Shop at Schiphol. 


airplanes of the Douglas DC-3 type. 

The airplanes operated over the 
European lines are brought in for a 
periodic inspection every 75 hours. 
Every 300 hours the same airplanes 
come in for overhaul. 

Overhaul consists of an engine 
change (every 600 hours), change of 
propellers and a thorough inspection 
of all engine and propeller controls. 
In addition, the airplane structure is 
partially disassembled, thoroughly in- 
spected and all necessary repairs and 
replacements made. At this time the 
instruments are inspected and tested 
along with the radio which is removed 
from the airplane and thoroughly 
tested in the radio shop. Some of these 
parts are inspected after 300 hours, 
some, however, after 600 or 900 hours. 

The inspection and maintenance of 
the ten airplanes used on the Holland- 


Java line follows. However, there is 
additional inspection along with re- 
pairs and replacements. After each 
return trip to Batavia, approximately 
110 hours, the ship is given on over- 
haul comparable to the 300 hour over- 
haul given to the airplanes used on 
the European lines. The engines are 
not removed, however, but are com- 
pletely checked and adjusted. 

Propellers are changed after each 
return trip. In addition, the engines 
are given a 50 hours’ inspection at the 
Batavia end of the line. 

There is ample time to make this 
inspection as the airplane is held in 
Amsterdam for a period of one week. 
This will allow two days for the actual 
maintenance work and one day for 
ground and flight testing and also for 
any additional adjustments which are 
found necessary. During the remain- 


Opposite page shows work in process. 
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ing part of this layover period the air- 
plane is held in reserve. 

After three return trips to the Dutch 
East Indies the engines are removed 
for complete overhaul and two com- 
pletely overhauled and tested engines 
are installed. Of course, the usual 
inspections and repairs which take 
place at every 110 hours or one return 
trip are also made. 

In planning an overhaul shop lay- 
out it is highly necessary to locate 
the various overhaul units to the best 
advantage. This has been done at 
Schiphol, the main overhaul station 
for the K.L.M. system. The main 
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View in Engine Shop (toward A) showing assembly boxes at right. 
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hangar can accommodate about 15 air- K. L. M. Flies All-American Equipment 
planes of the Douglas DC-3 type with 

ample room to spare for smaller types American travellers feel at home anywhere on the 
which may be used for training or are Royal Dutch Air Lines. 

privately owned. 

An airplane completes its specified , 
number of hours in the air and re- 
gardless of its condition (which may 
be perfect) it is brought in and placed 
in a section of the hangar. When the 
orders have been issued a number of 
trained men are assigned to various 
jobs. 

Each man is a specialist in his own 
line, be he a cleaner, a sheet metal 
worker or an engine mechanic. The 
inspection department is in control of 
this overhaul work and these people 
must be first class mechanics and know 
the airplane and engines as no one 
else does. 

The first thing to be done is to lift 
the airplane from the floor. This is 
done by using special jacks or hoists. 
It is necessary to have the ship free 
from the floor, as the landing gear 
must be taken in and lowered after the 
wheels have been removed and the 
brakes and tires inspected. The land- 
ing gear is completely overhauled 
every 150 hours. 

Instruments are removed and sent 
to the instrument department for in- 
spection, overhaul, repair and adjust- 
ment. This department is one of the 
most interesting sections of any air- 
plane repair base. Here we find con- 
ditions similar to the finest watch 
factories, dustproof rooms and small 
work benches with men working on 
the most delicate instruments making 
adjustments and readjustments. 

In addition to the dustproof rooms 
and work benches we find complete 
equipment to check flight instruments 
for altitude, and which can also be 
temperature controlled. 

Returning to the airplane we may 
find that a careless passenger may 
have damaged a chair, which must be 
: repaired. This kind of work is done 
by the upholstery department. Also, 
if the upholstery is soiled, it is thor- 
oughly cleaned. 

In the event there may be a damaged 
panel or something damaged in the 
pantry, this work is turned over to 
the cabinet department. As there is 
considerable wood work which goes 
to make up an airplane, this work is 
taken care of by the wood working 
department where the best cabinet- 
makers are employed. 

The fabric covered control surfaces Fordson tractors haul the —- ng - a ee oe a nee. 

i i ilia eston, Kollsman, Pioneer, . 
whee Py ae Hes, O° = - peg Angee grcoccy: yr pact of board.) K.L.M.’s passengers relax in extra 
care of by the upholstery ane ‘pamt spacious cabins on long hauls to the Indies. By limiting passenger loads for long 


department. hauls the cubic space per passenger is far above ordinary standards. Dutch hostesses 
The Douglas DC-3 is an all metal must speak at least four languages! 
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airplane which means that iri case of 
repair experienced sheet metal men 
are called on the job. This depart- 
ment is equipped with the most modern 
of machinery, such as squaring shears, 
rollers, beading machines and small 
electric drills, riveting hammers and 
air supply for both the air drills and 
riveting hammers. 

Next door to the sheet metal depart- 
ment we find an up to date and com- 
pletely equipped pipe shop. In case 
repairs are necessary to the engine 
exhaust or cabin heating system this 
department comes in on the job of 
maintaining the airplane. 

Further we see two men with a radio 
unit on its way to the radio depart- 


ment for possible complete overhaul 
and readjustment. Stepping into this 
department, we hear one airplane talk- 
ing to another while in flight many 
kilometers removed from our overhaul 
base at Schiphol. Or the home station 
may be tuned in on a local broadcast- 
ing station playing the latest jazz 
music in order to test a direction 
finder. 

Returning to the hangar again, we 
see four travelling cranes, which are 
capable of lifting the complete air- 
plane structure. These cranes are used 
to lift off propellers for that depart- 
ment as well as complete engine units. 
These two components will be sent to 
another building close by. 


II. Power Plant Maintenance Shop 


All parts forming the power plant 
of a plane (engines, propellers, engine 
nose sections, and accessories) are 
overhauled in a _ separate building 
located close to the plane repair shop. 
Originally, this building was for 
engine overhaul only, but about a year 
ago it was extended about 60 per cent 
and the departments handling over- 
haul of the propellers and the instal- 
lation, of the engines in the nose sec- 
tions have been housed.in it. Since 
that time the overhaul of all parts of 
the power plant takes place in one 
building, supervised by one chief. 

The length of the building is about 
250 ft., the width being about 80 ft. 
One part (about 80x150 ft.) is used 
principally for the overhaul of the 
engines. Another part (40x100 ft.) is 








for installation of the engines in nose 
sections, and the third (also 40x100 
ft.) for propeller overhaul. (See page 
23.) In this building about 100 
laborers are employed, of whom one- 
third are skilled laborers, one-third 
are semi-skilled laborers, and one- 
third are apprentices. 

The engine shop has been built and 
installed in such a way that the 
engines, nose sections and accessories 
pass systematically through the shop 
so that they are overhauled as .thor- 
oughly and as economically as possible. 
The solid line on the plan (page 23) 
shows the way along which the engines 
are passed from one department to 
the other, whereas the dotted line in- 
dicates the flow of the propellers 
through the shop. 

At A the engines, still fitted in the 
nose sections, and the propellers enter 
thé Dismantling Department. In this 
department the engines, nose sections 
and propellers are totally disassembled 
on special stands. All tools required 
for taking the engines from the nose 
sections and for the disassembly of 
the propellers and the engines, are 
placed in special racks along the walls. 
All disassembled parts are put on 
special trollies before proceeding to 
the Cleaning Shop. 

Several steam heated boilers are in- 
stalled in which the parts are cleaned 
by boiling in different solutions. A 
quick degreasing is effected in a bath 
of trichloro-ethylene vapors. At every 
overhaul, cylinders are cleaned in a 
sandblasting apparatus so as to be 
easily examined for cracks. 

In the Inspection Department, in- 
spectors examine carefully every part 
before they are allowed to be used. 
Only Zeiss instruments are used for 
measuring parts. Furthermore, this 
department contains a Magnaflux ap- 
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paratus and a _ Rockwell hardness 
tester. In an extension near the de- 
partment the apparatus for hydraulic 
testing of cylinders is located. 

If motor parts are scrapped, new 
ones are taken from the stockroom. 
K.L.M. carries an extensive stock of 
spares, due to the fact that they are 
far away from the American suppliers 
and it is impossible to obtain parts 
in a very short time. 

Certain parts, such as cylinders, are 
sub-assembled in the main shop before 
they are taken onto the assembly 
stands. These sub-assemblies take 
place not only for cylinders, but also 
for crank shafts, reduction gear boxes, 
and supercharger housings. The en- 
gines are finally assembled in a row 
of assembly “boxes” along one wall 
(see page 23). At each stand a com- 
plete set of tools is available. The 
sets in the different “boxes” are of 
different colors, preventing a mechanic 
using tools from another box and mis- 
laying them. Between the boxes glass 
partitions are erected to prevent dust 
being blown into the engines. 

In Department D all work is done 
on electrical apparatus and wiring be- 
longing to the engine or the nose 
section. Here also is found the test 
apparatus for magnetos and spark 
plugs. A stand for the testing of 
starters and generators is also in- 
stalled. 

Carburetors are overhauled and 
tested in Department E, which is next 
to Department D. Care has been 
taken to keep this department as dust- 
free as possible, even the floor being 
of special dustfree tiling. Shortly 
K.L.M. will put the Bendix pressure 
carburetors in use, and a test bench 
for this new type of carburetor will 
be installed. 

After the engines are assembled in 
the stands they are fitted at F ona 
special test bench mount. From here 
they are transferred to the test stand, 
some 200 yards from the engine shop. 
A photograph shows the stand and its 
soundproofing—a horseshoe shaped 
earth bank. 

The fact that the test bench was in 
the vicinity of a school and houses 
meant that it had to be particularly 
well sound-proofed. In view of the 
power output of the engines to be 
tested it is desirable to use an open 
stand, .a factor which in itself in- 
creases the noise. The adoption of 
a horse-shoe shaped earth wall 24 feet 
high with the test space covered with 
a sound-proofed roof has proved so 
satisfactory that, near the school or 
the engine shops, it is barely possible 
to hear the engines running (at 1000 











hp. output even when fitted with short 
open stacks and not with the usual 
exhaust rings. 

The  sound-proofed observation 
cabin is in the center with a bench on 
each side. The engines can be watched 
through the large windows. All instru- 
ments are placed inside the cabin 
under the window, so that one man 
can watch both the engine and the 
instruments. 

After testing (which varies from 5 
to 8 hours) the engines, together with 
the nose sections, are taken off the 
bench and submitted to a special in- 
spection. After having been approved 
the engine is given to Department G, 
where the engines are installed in the 
nose sections. From the Inspection 
Department the nose sections are sent 
to Department H, which takes care 
of the necessary repair work, viz., the 
welding of cracks in the exhaust mani- 
fold of the cowl, the replacement of 
tubing or wiring, and so on. After the 
installation of the engines in the nose 
sections they are put on a movable 
trolley and submitted to a final in- 
spection. Then they are ready for 
passing to the Plane Department for 
installation. 

The number of engines on K.L.M. 
rosters is as follows: 


62 Cyclone G-102A 

1100 hp. take-off rating 
18 Wright Cyclone F-62 

900 hp. take-off rating 
37 Wright Cyclone F-52 

875 hp. take-off rating 
14 Wasp T1D1 
525 hp. take-off rating 
480 hp. take-off rating 
130 hp. take-off rating 


7 Jupiter 
10 Gypsy 


An average of about six engines 
and about eight propellers is taken in 
overhaul per week. Work is done also 
for other firms. Engines used on the 
Netherlands-Indies route of K.L.M., 
Amsterdam-Batavia, are now exclu- 
sively of the G-102A type. These are 
completely overhauled after three or 
four return flights, corresponding to 
350 to 460 hours of service. Engines 
type G-102A, F-62, and F-52, used 
on the European and West-Indian 
lines are overhauled after 600 hours 
of service, The engines of the Indian 
route are not submitted to the same 
long service time as those on the Euro- 
pean lines. This is due to the fact 
that the former engines are operated 
under more unfavorable circumstances. 
Moreover the engines of the European 
lines are inspected daily by the Tech- 
nical Department at Schiphol, which 
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RADIO plays a highly important safety 
role in K.L.M.’s long international air 
routes. To the right, reading left to right: 
Typical transmitter and receiver installa- 
tion in a Douglas DC-2. Next, a view in a 
typical ground station, the installation at 
Amsterdam. Finally, one corner of the 
well-lighted and efficiently laid out radio 
shop at Schiphol where all plane and 
ground radio equipment is brought in for 
overhaul and repair. 


Two views of the outdoor test stand for K.L.M. engines. Above: The open-faced test 
stands proper showing soundproofed control room between the two motor mounis. 
Below: Aerial view showing horseshoe-shaped earthern banks surrounding stands. 


is impossible for the Amsterdam- 
Batavia line. 
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No ground personnel is stationed 
along this route. On board all planes 
a mechanic with a full license for 
planes and engines makes up part of 
the crew. Flying about ten hours per 
day it is evident that he cannot give 
too much time for daily inspection of 
plane and engines, because in the 
evenings he often takes care of re- 
fueling and other routine work. 


Ill. Propeller Dep't. 


The Propeller Department as shown 
on the plan (page 23) forms part of 
the Power Plant Maintenance shop. 
Propellers are disassembled and 
cleaned in the Disassembling Shop, 
but for inspection, assembly, balancing 
and adjustment they are sent to the 
Propeller Department, where about 20 
men are employed. In total K.L.M. 
has about 150 airscrews, all of which 
are controllable. K.L.M. was the first 
to use metal airscrews in Europe and 
also it was the first aircraft company 
to use a two-pitch propellers, constant 
speed propellers and Hamilton-Stand- 
ard full-feathering “Hydromatics.” 

Controllable airscrews normally are 
overhauled after 350 hours of service. 
With the hydromatic propellers, how- 
ever, overhauls are made after about 
650 hours, which are necessary to do 
six return trips Amsterdam-Batavia, 
viz. after a total distance of more than 
100,000 miles. 

Propellers are overhauled also for 
third parties, such as the Dutch Army, 
Navy, aircraft companies and private 
owners. 




















IV. Instrument Dep't. 


The repair shop is housed in a large 
and well lighted building. As a rule 
all instruments are completely over- 
hauled by K.L.M., as it would take 
too much time to send them back to the 
manufacturers. The shop is therefore 
provided with complete tools and cali- 
brating apparatus. The personnel, 
consisting only of 25 men, is sub- 
divided in various groups, is extremely 
specialized. To each group is en- 
trusted the upkeep of a special kind 
of instruments. 

Before they leave the maintenance 
shop the instruments pass a final in- 
spection. Moreover, the instruments 
in storage are periodically checked. 
This is especially necessary for instru- 
ments with very sensitive bearings, or 
which are subject to hysteresis. Par- 
ticular attention is paid to protecting 


Abov eeinies — — instruments against the varying cli- 
—~ onl 00 agg Age oy : » ~ Ss tic conditions prevailing on the 

buretor testing equipment. Below: Line up of Wright Cyclone engines being installed mae © _P 

in nose sections after overhaul. Amsterdam-Batavia route. 
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Twice within the past two years we have had opportunity 
to visit K.L.M.’s maintenance base at Schiphol. Mainte- 
nance men everywhere may find valuable pointers from 
a study of this group of pictures from K.L.M.’s shops. 














* 


1. A corner of the well lighted, air conditioned instrument shop. Note 
glass enclosures at lower right. 


2. Calibrating altimeters against standard pressure gage. The size of the 
indicating dial is interesting. 


3. A Sperry-built Scorsby for giving gyro pilots a workout. 
4. Test set-up for checking Cambridge analyzers. 


5. The engine disassembly department. Note accessibility of tools and 
other equipment in wall racks. 


6. Engine cleaning after disassembly and before inspection. 
7. The K.L.M. version of an engine parts rack. 


8. One of the assembly boxes in the engine overhaul shop. Note glass 
partitions between adjacent boxes. 


9. Even the propeller spinners are carefully balanced on this counter- 
balanced mandrel on ground steel ways. 


10. Portable oil pumping unit in use on the servicing apron. 
11. A simple and solid type of service stand used at Schiopol. 


12. A corner of the propeller overhaul shop, showing racks for completed 
assemblies. 


13. Service stand for Douglas tail units. 
14. Wright Cyclone engine on portable nose section dolly. 


15. The balancing stand for large propellers, with a Hamilton-Standard 
Hydromatic in place. 
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HE MOST ELABORATE blind landing 
5 § installation ever assembled in this 
country was demonstrated on Septem- 
ber 12th to 15th at the Indianapolis 
Airport by the International Tele- 
phone and Telegraph Corporation, in 
fulfilling the C.A.A. contract awarded 
to them last year. Each of the two long 
runways at the airport has been fitted 
with eight transmitters, four for each 
direction, and the whole system has 
been put directly under the supervision 
of the control tower operator. 

The meeting for the demonstration 
brought out practically everybody in 
the radio division of aviation. A sub- 
committee of the RTCA met to in- 
vestigate the system’s merits and to 
recommend its installation in some ten 
of the leading airports of the coun- 
try. Since their report was favorable, 
it now seems assured that blind land- 
ing equipment will be installed in a 
sufficient number of airports and put 
into regular operation so that it may 
become a part of transport pilot’s 
everyday experience. 

The Indianapolis set-up was erected 
according to detailed performance 
specifications drawn up by the C.A.A. 
In following these specifications the 
International Telephone Development 
Company, an I. T. and T. subsidiary, 
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had in turn to do a real development 
job. Among the significant achieve- 
ments of the I. T. and T. engineers 
are a localizer antenna system which 
is entirely free from vertically polar- 
ized waves, and hence free from mul- 
tiple courses, bent courses and the 
tendency of the landing aircraft to 
“push” the beam. Another more inci- 
dental achievement was that of meet- 
ing the C.A.A. specifications on 
temperature range. The equipment 
was to operate properly throughout 
the range from -40° to -60° Centi- 
grade, which is a very wide range 
indeed. Finding keying motors, oil 
circuit breakers and contactors which 
would operate at both ends of this 
range was a job, solved in the in- 
stance of the keying motor by employ- 
ing a motor originally built for marine 
buoy service, and in the case of the 
breakers by finding greases and oils 
which remained greases and oils at 
-40°. Still another noteworthy accom- 
plishment is the receiving antenna on 
the plane, which like the transmitting 
system, is receptive to horizontally 
polarized waves only, and which dis- 


Above, localizer transmitter and monitor. 
Below, receiving antenna on UAL Boeing 
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I.T. and T. Builds Indianapolis Installation to 
C.A.A. Specifications, Puts Sixteen Transmitters 


Covering Each Runway in Both Directions 


By Don Fink 


Radio Editor of AVIATION 
































plays equal sensitivity in all direc- 
tions. This antenna receives both the 
109.9 Mc localizer signals and the 
93.9 Mc glide-path signals simultane- 
ously and separates them in a newly- 
designed filter structure. Finally, the 
achievement of a quasi-straight-line 
glide path, which is straight from an 
altitude of 600 feet down to the airport 
surface (but displays a bend above 
600 feet) distinguishes this equipment 
from all its predecessors. 


The Four Basic Transmitters 


The basic landing system consists 
of four transmitters, an outer marker 
transmitter which sends up a 75 Mc 
fan two miles from the airport, an 
inner marker which sends up a 75 Mc 
fan at the edge of the airport, the glide 
path transmitters which establishes 
the 109.9 Mc equipotential contour 
of signal on which the vertical guid- 
ance of the plane is based, and the 
localizer which sends the two 93.9 
Mc modulated waves which establish 
the horizontal guidance. The four 
transmitters have been duplicated four 
times, one set for each end of each 
runway. All are completely monitored, 
and the indications of the monitors 


Above, glide-path transmitter. Below, inner 
marker at edge of field 


lead directly to the control tower. part of the output of the transmitter 
The control tower operator can select, and rectifies it. The d-c component 
at the turn of a switch, which group of passes through a meter on the face of 
four transmitters is desired or demand- the transmitter and is used for tuning 
ed by the wind direction. As shown in adjustments, etc. The a<c component 
the illustration, the airport map is laid passes by telephone wire to control 
on the operation table, and fitted with tower for indicating meters and lamps. 
lights which show the direction of The fan-type antennas associated 
approach and transmitters in operation. with the marker beacons are of the 
conventional double half-wave sections 

The Marker Transmitters mounted one-eighth wave above a 
ground screen which in turn is one- 

The inner and outer marker trans- eighth wave above ground surface. 

mitters are identical except for the Reception of the marker signals is 
modulation used. The inner marker accomplished in the standard 75-Mc 
is keyed 6 times per second at 1300 marker receivers which give both 
cps while the outer is keyed twice per aural and visual indication (via ear- 
second at 400 cps. _Both transmitters phones and lamps) of the passage of 
employ 807 beam power tubes in the the plane through the fan of signal. 
r-f section to develop five watts output The duration of the signal is a mat- 
at 75 Mc, from a crystal frequency of ter of a second or two only, but the 


4166.7 ke. The transmitter equip- distinctive modulation is unmistakable, 
ment is mounted in integral units, and the edges of the signal are ade- 
containing radio and audio circuits, quately sharp. 


power supply, modulator, keying ap- 
paratus and monitor. The units pull The Localizer Transmitter 
out from the aluminum-painted hous- 

ings, and have readily removed sides, The localizer transmitter is located 
so that servicing is made as simple as about 1000 feet beyond the end of the 
possible. In the same housing are the runway, at the end first approached by 
line-voltage regulator, and the tele- the plane. It is a 300-watt 109.9 Mc 
phone equipment for communicating outfit which employs a 4579.17 kc 
with the control tower when adjust- crystal and three multiplier stages. 
ments are made. The monitor con- The intermediate power amplifier uses 
sists of a small diode which takes a 100TH tubes, while the final uses 
250TH’s. The whole rig, power sup- 
ply, control equipment and all fits in 
a cabinet only 76 inches high and 30 
inches wide. Included in the circuits 
is a transmitter monitor which oper- 
ates in conjunction with a _ signal 
monitor, situated in the field in front 
of the transmitter house. 

The output of this transmitter is 
fed to a very ingenious dividing net- 
work which splits the signal into two 
paths. One of these leads to a me- 
chanical modulator of 90 cps fre- 
quency, the other to a modulator, 
driven from the same shaft, of 150 
cps frequency. After modulation the 
signals are applied to the special hori- 
zontally polarized antennas previously 
mentioned, which establish the re- 
ciprocal courses along the runway, 
and do so without radiating vertically 
polarized signals. 

The mechanical modulator per- 
forms modulation not by a contactor 
mechanism, as was true of several 
previously announced systems, but by 
a capacitance-varying arrangement 
which has no contact parts. Gas-filled 
coaxial lines are used through the an- 
tenna system, and great ingenuity has 
been used in transforming from 
single-ended to balanced circuits in 
the two modulation frequency sys- 
tems. 

(Turn to page 76) 
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BENDIX ROUND UP 





Trip to Baltimore Plant Reveals New Equipment, Reviews Accomplishments 


By Don Fink 


Radio Editor of AviaTIon 


HE position of the Bendix organi- 

zation in the aircraft radio field 
has traditionally been one of small- 
volume production, the highest quality 
and proportionately high prices. It 
did not surprise us to hear, for 
example, that one communications- 
compass receiver in the line was stag- 
gering around under a list price of 
$1800, nor did it surprise us to hear 
that several hundred of these items 
had been sold to organizations, foreign 
governments mostly, who not only 
could afford to pay the price but who 
considered the equipment well worth 
it. Such a receiver is of course de- 
luxe equipment—few would challenge 
the claim that it is the finest that can 
be buiit—but it is not for us common 
folks. Bendix is continuing to pro- 
duce such high-priced equipment in 
small lots, but they are also expand- 
ing a line of moderately priced equip- 
ment suitable for small airlines opera- 
tions and for installation in privately 
flown ships. This latter trend seemed 
to us to be the outstanding new note 
in Bendix engineering and production. 


20 watts, 2 channels, 24 pounds 


No better example of this trend 
could be found than the new TA-6 
transmitter which is just beginning to 
roil through production, the newest 
item in the Bendix line. It is a 
simple and light-weight transmitter, 
built to have more power than is 
offered by the usual pair of 6L6’s, and 
to offer unusual simplicity of opera- 
tion from the pilot’s point of view. 
This equipment offers two crystal- 
controlled channels, which are switched 
by a remotely controlled relay, and 
which may occupy any frequency in 
the range from 2800 to 12000 kc. 
The power output, rated as “not less 
than 15 watts” into a 10 ohm resistive 
load, is actually around twenty watts 
—which is enough for most private 
planes, and for many commercial ones 
as well. Four tubes are used: a 6L6 
oscillator, an 807 beam-power r-f am- 
plifier, modulated by two 807’s in class 
AB push-pull. Advantage has been 
taken of the extraordinary power 
sensitivity of the 807’s to operate 


On the last day of August your radio editor and his boss 
dropped in at Baltimore to have a look-see at Bendix Radio 
Corporation. In the course of the day we gained renewed 
insight to the methods and equipment of one of the outstand- 
ing organizations in the aircraft radio business. Here we are 
able to announce the development of several brand new pieces 
of Bendix equipment and to review in detail other apparatus 


previously announced. 


directly with the carbon microphone in 
the grid of the modulator tubes, with 
100 per cent modulation available at 
that. The power input is 187.5 watts, 
15 amperes at 12.5 volts, with 24 volt 
operation optional. 

The TA-6 is intended for straight 
unmodulated CW (maximum keying 
speed 20 words per minute) or phone. 
On phone, the audio characteristic is 
flat within plus or minus 2 db from 
200 to 5000 cps, and the distortion at 
1000 cps is 7.5 per cent, at 80 per cent 
modulation. The weight of the trans- 
mitter proper is 24 pounds, 5 ounces. 
Complete with all accessories (remote 
control unit, junction box, cables, 
microphone, key, tuning meter and 
antenna current meter) the weight is 
about 30 pounds. 

The special mechanical and elec- 
trical features of the transmitter in- 
clude the integral mounting of the 
power supply dynamotor in the trans- 
mitter cabinet, and the use of a modi- 
fied Pierce oscillator which allows, 
with but one tuned circuit, the use of 
the crystal fundamental or harmonic 
frequencies. The antenna tuning coils 
are the newly popular variable-in- 
ductance type, developed by Paul 
Ware and widely used in radio work 
outside the aircraft field. Hum-balanc- 
ing is built into the microphone trans- 
former, and volume limiter action is 
incorporated to prevent over-modula- 
tion. 

The remote control panel contains 
jacks for microphone and key, an on- 
off switch which is integral with the 
frequency change switch, and a switch 
for selecting CW or phone. A meter 
jack for tuning is provided in the 
face of the transmitter cabinet, to- 
gether with a switch for selecting plate 
or grid current readings. Antenna 
current can be read on an external 
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d-c meter, fed from a thermocouple 
mounted within the transmitter, and 
removable (it looks like a 6H6 diode 
tube) when not desired. The meter 
may be connected to the thermocouple 
by leads as long as 30 feet, which is a 
distinct advantage in installation. 


RA-10, Remote Control with a 
Capital C 


An equally new item in the receiver 
line is the RA-10, the first copies of 
which are just coming through the 
line. Briefly stated, the RA-10 is an 
8-tube, 4-band remotely controlled 
receiver intended for short-line trans- 
port operations, for private planes, 
and as an auxiliary receiver for long- 
haul transport use. This description 
is, in our opinion, a very conservative 
one, for the receiver has plenty of 
what it takes. The bands covered 
range from 150 kc. to 10,000 kc, in 
four bands, continuous except for a 
900 kc. gap from 1100 to 2000 ke. As 
in the TA-6 transmitter, the power 
supply dynamotor of the RA-10 
receiver is built into the cabinet, and 
a very clever mounting has been 
evolved to avoid complications from 
vibration. A significant fact is the 
inclusion of metal tubes in all low- 
level stages. There was a time when 
aircraft manufacturers distrusted metal 
tubes to their virtual exclusion from 
all equipment. But that day is past. 
The circuit includes an r-f stage, con- 
verter, three i-f stages, and a detector 
—audio unit, all metal tubes, and two 
glass audio output tubes. 

Switching between bands is accom- 
plished by an electrical motor drive. 
The motor, a tiny 12-volt d-c instru- 
ment built to outlast the chassis itself, 
is mounted directly behind the antenna 
r-f and oscillator coil compartments. 
The motor drives a shaft on which are. 








































TA-6 transmitter, typical light-weight equipment 








Anti-static cartridge and control panel 
for two installations 


mounted conventional plate-type rotary 
switches. Auxiliary contacts on these 
switches bring the motor to a stop 
when the required switch points have 
been found. The control of the motor 
circuit is a simple four-point con- 
iactor on the remote control panel. 


The knob on this control shifts a card 
over the dial face and reveals only 
those figures which apply to the band 
actually in use. We have seldom seen 
as complete and simple a remote band 
switching system. Tuning is accom- 
plished by the conventional flexible 
shaft drive, from which backlash has 
been carefully eliminated. Frequency 
resettability consistently checks within 
one per cent. 

A beat-frequency oscillator for CW 
reception is included as_ standard 
equipment. This oscillator is selected 
by a knob on the control panel, which 
also selects the automatic from the 
manual volume control. Two crystals 
may be employed on the heterodyne 
oscillator for setting to either of two 
frequencies in the upper two bands 
quickly and accurately. The overall 
sensitivity is approximately 4 micro- 
volts for a 50 milliwatt output at 
4-to-1 power signal-to-noise ratio. A 
high power output of 500 milliwatts is 
available on each of two audio chan- 
nels. 

The RA-10 receiver has been de- 
signed for use as an aural-null direc- 
tion finder, if this auxiliary function 
is desired. When so used, an auxiliary 
loop relay housing is attached to the 
front face of the receiver. This relay 
provides quick switching from regular 
aerial to loop. The loop proper is of 
the low-impedance variety, 9 inches in 
diameter, mounted in a_ rotatable 
stream-lined casing. A remote azimuth 
control is available for rotating the 
loop. On band 1, from 150-400 kc, 
the image ratio is better than 10,000 
to 1, and on band 2400 to 1100 kc, the 
ratio is 8000 to 1. These high ratios 
are especially valuable when the 
direction-finder function is used. Selec- 
tivity at 60 db down varies from 22 
to 37 kc, from the low to the high end 
of the tuning range. The receiver 
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proper weighs 32 pounds, 8 ounces. 
Fully installed the weight is about 45 
pounds. The loop and its auxiliaries 
add about six pounds. 


Information on the Static 
Dissipator 


The anti-rain-static equipment de- 
veloped jointly by United Airlines 
and Bendix has already received wide 
publicity, but the details of its con- 
struction in commercial form are not 
widely known. United Airlines and 
Northwest Airlines have made com- 
mercial installations of this equipment 
and Penn Central Airlines have made 
an experimental installation. Several 
cartridges have. been ordered by 
European military air forces, includ- 
ing the British, Belgian and Swedish. 
The present form of the anti-static 
equipment is shown in the accompany- 
ing photograph. 

The essential elements of the cart- 
ridge consist of a small paper wind- 
cone (which is liberated from the tail 
of the plane by a plunger) a five-foot 
length of stainless steel flexible wire, 
1-64th inch in diameter attached to 
the cone, and finally a five-foot length 
of resistance conductor, rubber cov- 
ered, which connects the steel wire to 
the tail of the ship. When static con- 
ditions arise, the pilot operates a 
switch in the cockpit when passes cur- 
rent through a small fusible wire in 
the cartridge. When this wire is 
severed by the action of the current, 
the plunger is released, breaks through 
a paper covering in the tail of the 
ship, thus releasing the wind cone to 
the airstream and causing the wire to 
be dragged out of the tail. The steel 
wire, having the smallest radius of 
curvature of any portion of the ship’s 
surface, concentrates and liberates the 
static charge, while the resistance con- 
ductor, being of larger diameter and 
rubber covered, does not do so. The 
corona discharge is thus confined to a 
space considerably behind the ship 
where its effectiveness in producing 
noise is small. Furthermore, the 
presence of the resistance (roughly 
200,000 ohms) in series with the dis- 
charge wire tends to prevent an oscil- 
latory type of discharge which is par- 
ticularly productive of noise. 

The result is that static noise is 
much reduced when cartridge is re- 
leased. No means of re-winding the 
cartridge are provided, hence when the 
plane is landed, there is a good chance 
that the wire and cone assembly will 
be lost or damaged. However, the 
assembly is quickly and cheaply re- 
placed. 

(Turn to page 45) 














































TETHERING the Airplane 





The rapidly increasing number of private airplanes has 


resulted in a serious shortage of hangar space. With winter 


winds approaching much damage can be averted by accurate 


knowledge of the principles involved in staking down aircratt. 





By Walter C. Clayton 


Consultant, Aero Insurance Underwriters 





IND STORMS have long been the 

cause of considerable losses to 
aircraft. A great number of air- 
planes, particularly light planes, are 
now being tied to the ground, being 
hangared only while being repaired. 
Such aircraft have suffered unduly from 
wind storms. An operator should bear 
in mind that he and the other opera- 
tors of aircraft ultimately pay for all 
of the wind storm losses to Civil Air- 
craft. The uninsured operator pays 
the entire bill at the time of loss, 
while the insured operator distributes 
his loss among other insured operators 
through the medium of the insurance 
company. Increased losses inevitably 
result in increased insurance pre- 
miums. On the other hand, a reduc- 
tion in losses will reflect itself in 
lower premiums. 

For want of a better term the 
writer will refer to tying of aircraft 
to the ground as “tethering”, a term 
borrowed from the “horse & buggy 
days.” 

It is not the purpose of this article 
to discuss the economic aspects of 
whether it is cheaper to tether an air- 
plane out in the open and take the 
risk of resulting wind storm losses or 
to provide hangar accomodations to 
safeguard the airplane. This is a 
matter which the operator must decide 
for himself. Even if there were pro- 
visions for hangaring all aircraft there 
would be times when it would prove 
necessary occasionally to leave an air- 
plane out in the open. When adequate 
hangar facilities are not available, the 
operator must make the best of the 
situation. 





Part I 


Wind storm losses may be classified 
in four groups: 

1. Aircraft that are blown away as 
the result of not being adequately 
tethered. 

2. Aircraft that are damaged by the 
wind while tethered. 

3. Aircraft that are damaged by ob- 
jects or sand hurled against them by 
the wind. 

4. Aircraft that are damaged due to 
collapse of hangars either through 
faulty construction or poor mainte- 
nance. 

This article will deal primarily with 
the first two items. The following dis- 
cussion is concerned with the engi- 
neering aspects of the problem from a 
non-technical standpoint and with 
recommendations to avoid wind storm 
losses. 

As an airplane achieves its lift 
because of the velocity of the air rela- 
tive to that of the airplane, it is obvi- 
ous that the forces acting on the plane 
will be increased with any increase 
in the velocity of the wind. All other 
factors remaining equal, the lift on 
the airplane increases as the square 
of the velocity. Therefore, if the 
velocity of the wind is doubled, the 
lift force on the airplane becomes four 
times as great while if it is trebled 
the force becomes nine times as great. 
While the lift of an airplane wing 
varies as the square of the velocity, it 
also varies directly with the angle of 
attack. Airplanes having the conven- 
tional type of landing gear with the 
two wheels in front and a tail wheel 
or tail skid resting on the ground 
will have their wings at nearly the 
angle of maximum lift. In other 
words, an airplane facing into the 
wind in its three point attitude is in 
the position to get approximately the 
maximum amount of lift out of the 
wind. Obviously if the wind velocity 
is strong enough, the airplane will 
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have a tendency to fly as a kite being 
restrained by the tethering ropes. 

There has been much said concern- 
ing the effect of the proximity of the 
wing to the ground on the lift. In 
N.A.C.A. Technical Note 705 “Wind 
Tunnel Investigation of Ground Effect 
on Wing Flaps” the following con- 
clusion was given. 

“The approach of the ground had 
almost no effect on the maximum lift 
of the plane wings but reduced the 
maximum wing coefficient of the 
wings equipped with slots or slotted 
flaps.” 

While the ground had virtually no 
effect on maximum lift, it did mate- 
rially reduce the induced drag. 
“Ground effect” was dealt with by 
Professor Allen H. Blaisdell in the 
September issue of AVIATION. One 
might conclude that with the numer- 
ous variables involved and in view of 
the above, any change in lift as the 
result of ground effect may be ignored. 

There is a factor which should not 
be lost sight of, namely that the air- 
plane as tethered, will be in a very 
light condition in that there will be 
no passengers and little or no fuel, 
oil or baggage. Therefore the airplane 
may weigh not more than approxi- 
mately 60 per cent of its gross weight. 
Because of this, the wind velocity at 
which the airplane will tend to fly 
as a kite is reduced. This wind veloc- 
ity is equal to the square root of the 
ratio of the empty weight to the gross 
weight times the fully loaded landing 
speed of the airplane. Assuming that 
an airplane as tethered out weighed 
60 per cent of its gross weight, the 
wind velocity at which it would fly as 
a kite would be approximately 77 per 
cent of the stalling speed of the air- 
plane. That is to say, a light plane 
having a stalling speed when fully 
loaded of 40 miles per hour would 
tend to fly as a kite at 31 miles per 













hour. And airplanes having landing 
speed of 50, 60 and 70 miles per hour 
respectively would tend to fly as kites 
at 39, 46 and 54 miles per hour re- 
spectively. From the above it is 
seen that a light plane improperly 
tethered might readily get into diffi- 
culties in a high wind. 

There are three possibilities avail- 
able of reducing or eliminating the 
lift on the wings of an airplane while 
tethered. The first alternative is to 
place the airplane in a substantially 
level attitude such that the wings are 
at approximately their angle of zero 
lift. This will be accomplished if the 
tail is a little higher than that of 
normal flight. (See Figures 1 and 2) 
The angle of zero lift for conventional 
airfoils varies between zero and minus 
six degrees. Zero being for symmet- 
rical airfoils and minus six degrees 
for fairly highly cambered airfoils. 
If the tail of the airplane is raised 
several degrees above the normal level 
flying position, the lift on the wings 
will be negligible. 

The second alternative is to tether 
the airplane in the three point attitude, 
headed into the wind and_ with 
“spoiler boards” attached to the upper 
surface of each wing, a short distance 
back from the leading edge. (See 
Fig. 3) “Spoiler boards” will destroy 
most of the lift of the wing, thereby 
making it possible to safely tether 
the airplane in the three point atti- 
tude. The increased drag will not 
present any difficulty provided that 
the wheels are adequately blocked. 
The spoiler should extend over most 
of the span. Boards having a height 
of approximately 5 per cent to 10 
per cent of the wing chord should be 
satisfactory. 

The third alternative is to tether the 
airplane with the tail pointed into the 
wind.” (See Fig. 4) This procedure 
has the merit that the wind forces on 
the wings will act downward rather 
than upward because the airfoil will 
have a distinctly negative angle of 
attack relative to the wind. This is 
a rather simple expedient but has a 
number of disadvantages. An airfoil 
being acted upon by the air has a high 
peak pressure adjacent to its leading 
edge dropping off to zero at the trail- 
ing edge. In the conventional wing 
the front spar and the structure be- 
tween the front spar and leading edge 
of the wing is designed to take these 
high leading edge pressures. The 
structure adjacent to the trailing edge 
of the wing, on the other hand, is 
relatively flimsy. When an airplane 
is “tailed” into the wind, the trailing 


(Turn to page 72) 


Fig. 2. Tethered in horizontal position facing into the wind with wheels in pits dug in the ground. 


Fig. 3. Airplane tethered in “three point’ position, facing into the wind with “spoiler boards” 
mounted on upper surface of wing near leading edge, causing turbulence instead of lift. 











|4 


OW, FOR THE FIRST TIME, the 

Double-Row Wright Cyclone 14 
is available for export sale, and with 
this announcement comes the in- 
formation as to what there is inside 
the engine that puts out all the power. 
The engine is rated at 1500 horse 
power at sea level but with a few 
alterations 1600 horse power was ob- 
tained for takeoff with 1350 horse 
power available for normal operation. 
But with the exception of the crank- 
case and crankshaft, the basic design 
of the new engine remains unchanged 
from the  weil-known  single-row 
Cyclone. 

The double-Row Cyclone is a stag- 
gered radial of 14 cylinders, having a 
total displacement of 2603 cubic 
inches. The cylinder bore is the 
standard 6.125 inches of the single- 
row cyclone but the stroke is slightly 
shorter, being 6.312 inches instead of 
6.875 inches. The overall diameter of 
55 inches is the same as that of previ- 
ous Cyclones, but due to the additional 
row of cylinders is little more than a 
foot longer, which includes a stream- 
lined passage for the mixture between 
the carburetor and supercharger. 

One of the developments that has 
come out of propeller vibration studies 
conducted on the engine and incorpo- 
tated, was a 7th order damper on the 


A three piece crankshaft permits the use 

ef single piece connecting rods. Each 
counterweight incorporates the Dynamic 
Damper 
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front crank cheek and a 34 order 
damper on the rear cheek, a combina- 
tion which has materially reduced 
propeller shank stresses. In addition 
to these, both counterweights of the 
14’s crankshaft use the Wright Dy- 
namic Damper to counteract torsional 
vibrations in the engine as well as 
from the propeller. 

The cylinders follow the usual con- 
struction being cast aluminum heads 
shrunk on forged nitralloy steel bar- 
rels. The head finning, however, is 
deeper, and while the intake and ex- 
haust ports are on the rear on all 
cylinders, they alternate sides between 
the front and rear cylinder banks. 
Valves are inclined to the centerline 
of the cylinder at an angle to permit 
a hemispherical combustion chamber. 
The inside of the cylinder barrel is 
nitrided and the cooling fins on the 
outside are machined. The crankcase 
is generally similar to previous cy- 
clones except that the main section 
consists of three aluminum forgings, 
divided at planes through the center 
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Above is the front and at 
the left is the side view of 
the Wright Double-Row 
Cyclone engine as re- 
leased for export sale. 
The horse power is rated 
at 1600. 


of the cylinder locations of each bank. 
These combined main sections contain 
the three main crankshaft roller bear- 
ings and support the front and rear 
cam drive gear assemblies. The nose 
section, machined from an aluminum 
alloy casting, holds the propeller 
thrust ball bearing and houses the 
propeller speed reduction gears which 
are furnished optionally to give 16 
to 9 or 3 to 2 reduction ratios. 

The supercharger front housing has 
been enlarged to provide outlets for 
the 14 pipes to the cylinder intake 
ports. In addition to acting as the 
front wall of the diffuser chamber, 
this section is provided with seven 
mounting bosses for use with rubber 
mounting blocks. The accessory drive 
section forms a mounting for the dif- 
fuser plate, holds the impeller and the 
impeller drive shafts, and houses the 
self-turning Cuno oil filter, two gun 
synchronizer drives, fuel pump and 
two tachometer drives. The down- 
draft carburetor is mounted on this 
section, which also forms the induc- 
























tion passages to the impeller. The 
rear cover plate for mounting of the 
accessories is a magnesium alloy cast- 
ing similar in most respects to that 
used for the single row cyclone. 

In order to make use of single piece 
master connecting rods the crank- 
shaft is made in three pieces. These 
are clamped together in the same 





Front crankcase section showing the 
mounting of the intermediate cam drive 
gear and the cam ring. 


manner as the two parts of the single- 
row’s crankshaft. The illustration of 
the shaft shows these clamps together 
with the center section consisting of 
the two crankpins at 180 degrees 
from each other, with a journal for 
the center main roller bearing. The 
entire shaft is hollow throughout to 
provide passage for the central oil 
supply, and each crankpin is- drilled 
for two oil outlets to the bearing, 
which makes an oil cleaning centri- 
fuge of the crankpin chamber. The 
rear of the crankshaft has an intern- 
ally splined extension for insertion of 
the accessory drive and starter shaft. 

The propeller shaft is machined 
from an alloy steel forging and is 
hollow throughout its length with 50 
splines (S.A.E.) at the end. It is 
supported by two bushings running 
on the front of the crankshaft. The 
rear of the propeller shaft is forged 
into a six legged spider, each leg sup- 
porting one of the pinions used in the 
propeller speed reduction system. The 
planetary reduction gear, of which 
these pinions form a part, consists of 
a large, bell-shaped ring gear with 
teeth on the internal rim, which drives 
the propeller shaft pinions around the 
Stationary sun gear, bolted to the 
inside of the nose section. 

The one-piece master rods, ma- 
chined from alloy steel forgings, differ 
Im appearance from single-row rods 


mainly in that they each accomodate 
only six articulated rods instead of 
eight. The shank is an H section, 
the flanges of which are a continua- 
tion of the flanges at the channel at 
the crankpin end. The articulated rods 
are “I” sections with bushings pushed 
in and the ends spun over. 

The pistons of the engine are full 
trunk type aluminum alloy forgings, 
the heads being strengthened and 
cooled internally by ribbing. There 
are five piston ring grooves used, 
four above the piston pin and one in 
the skirt. A single compression ring 
fits in each of the three grooves near- 
est the top of the piston, with two 
vented oil control rings in the fourth 
groove and an oil scraper ring in the 
bottom groove. 

The cyclone 14 has two valve-oper- 
ating cams, each of which is sup- 
ported on journals mounted in the 
front and rear of the main crankcase. 
The cams are driven through inter- 
mediate gears from two gears, one 
integral with the propeller reduction 
drive gear, and the other attached to 
the rear end of the crankshaft. The 
cams actuate the valves by a push- 
rod and rockerarm system which in- 
corporates drilled passages to provide 
fully-internal automatic valve gear 
lubrication. The intake valve is solid 





and the exhaust valve is hollow par- 
tially filled with sodium. The super- 
charger uses a single impeller driven 
by intermediate gears from the acces- 
sory drive shaft. The drive ratio is 
7.00 to 1; 7.40 to 1; or 7.14 to 1 and 
10.00 to 1, depending on the engine 
model. 

The lubrication system is the full 
pressure type to all surfaces except 
the cylinder walls and piston pins, 
which are lubricated by oil sprayed 
from the main crankpin bearings. A 
single housing in the rear of the en- 
gine contains both the pressure and 
scavenger pumps. All engine oil 
drains to a sump at the bottom of the 
engine, directly behind the lower front 
cylinder, where it is removed by the 
scavenger pump and returned to the 
external oil supply. Non-icing car- 
buretion is provided for by a large 
Chandler-Groves type carburetor. 
Ignition is supplied by two Scintilla 
magnetos. 

It may be seen from the above 
description that the Double-Row Cy- 
clone 14 cannot be considered as a 
new engine except when taken as a 
whole. However, being so close in 
design to the single-row Cyclone has 
its advantages in performance ex- 
perience which should prove its worth 
in commercial and military use. 
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ABOVE: Internal parts of the engine are much the same as those of previous 
Cyclones, with the exception of the double-throw crankshaft and the additional rear 
cam to actuate the valves of the rear cylinders. 

BELOW: The housing sections from nose to supercharger are made of aluminum alloy: 
the rear accessory mounting cover plate is magnesium. The crankcase is in three 
sections, and the mounting section is enlarged to accommodate fourteen mixture out- 


lets to the cylinders. 
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wings of this new Navy Pa 
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DAVID and GOLIATH: Built before construction of the big 
ship was even begun, the miniature model was actually flown to 
ascertain, in advance, the water-maneuvering, take-off and 
landing characteristics of the full-sized ship. Upon completion, 
the big plane duplicated identically every characteristic dem- 
onstrated by the flying-model prototype! 
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TO: EXPAND the horizons of our high seas fleets . . . to extend the long arm of our National 


defense . . . to serve as a swift and potent guardian of our far-flung coast lines .. . this new q 


Martin-built Patrol Bomber has been designed for the Navy. * * * As the first airplane 
for which a small-scale, man-carrying model was ever built and flown to predetermine the 
performance of a full-sized ship, this latest Martin achievement—the .“162”—writes a 


new chapter into the annals of aeronautical science! 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND 


Builders of Dependable hy) Aircraft Since 1909 
TRADE MARK 
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TAYLORCRAFT fo |940 


Yo wouldn’t know the 1940 
Taylorcraft if you looked at it head- 
on. The new nose cowling repre- 
sents a definite step forward. It 
covers the engine completely and in- 
cludes a new type of single under- 
cabin exhaust that reduces the usual 
noise to almost nothing beyond a 
pleasant purr. 

Another feature that will appeal to 
fixed base operators and private own- 
ers alike is the interchangeable wheel 


or stick control. With it you may 
have dual wheel, dual stick, or wheel 
and stick control in the same airplane. 

The cabin has been made more com- 
fortable with wide “chair-height” 
seats and sufficient headroom to pro- 
vide for the use of seat-type para- 
chutes. Bedford cord or leatherette 
upholstery are optional and a floor 
carpet is standard equipment. Vision 
ahead also has been improved. 

Wing construction includes the use 
of ribs and leading edges of Micral- 
uminum and spruce spars with fibre 
bushings at points of high loading. 
Fuselage is of conventional welded 
steel tube construction. 

Power plant options include 5 
and 65 hp. Lycoming; 50 and 
Continental ; and 50 and 60 hp. Frank- 
lin engines. Standard equipment in- 
cludes dual wheel control, airspeed, 
tachometer, altimeter, oil temperature 
and pressure gages, sound proofing, 
chrome plated control wheel shafts, 
cabin ventilators, adjustable window 
opening, fire extinguisher, and first 
aid kit. Available as extra equipment 
are brakes and tail wheel, brakes with 
standard tail skid, steerable tail 
wheel, pants, interchangeable stick- 
wheel control, dual ignition, compass, 
extra door and window, cabin heater, 
genuine leather upholstery, navigation 
lights and battery, extra 6 gallon gas 
tank and pump. 
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Left-to-right: Sales Manager Elkins, Presi- 
dent Taylor, and Vice President De Pew. 


Specifications furnished by the 


manufacturer include: 


ee MN 9 FS a2 oe ba Lh ee ee 
Length 

Weight empty 
Gross weight ; 
Maximum speed (65 hp.) 105 m.p.h. 
RE ME 2, olen wa alee 95 m.p.h. 
Landing speed m.p.h. 
NS ee oss o dw oe hae le eena 250 mi. 
Absolute ceiling 17,000 ft. 
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The REARWIN 
CLOUDSTER 














By R. W. Rummel 


Chief Engineer releases design details of new model. 


ESIGNED with an eye to a long 
D range production program the 
recently approved Rearwin Cloudster 
series is now in full current produc- 
tion. Two models of the Cloudster 
are now available, Models 8090 and 
8125, the former being powered by 
the Ken-Royce 5F (90 h.p. at 2250 
r.p.m.) and the latter by the Ken- 
Royce 7F (120 h.p. at 2225 r.p.m.) 
These models are an entirely new de- 
velopment and are Rearwin’s first 
venture into the side-by-side field. 

The wings are of the semi-canti- 
lever type braced by Vee struts. The 
wing structure employs spruce spars, 


spruce ribs, metal leading edge, with 
single steel drag truss and tie rods. 
A single jury strut of the inverted 
tee type is employed. The airfoil is 
NACA 2412. Ailerons of steel torque 
tube and aluminum alloy rib construc- 
tion are completely static and dynam- 
ically balanced by their own structural 
weight. Ball bearing hinges are used 
at the aileron attachments. 

The ampennage structure is of 
welded chrome molybdenum - steel. 
Tubular spars and steel channel ribs 
are utilized and all surfaces are fabric 
covered. The elevator is statically 
and dynamically balanced and is 


Left: The 42-inch cabin has ample head, shoulder, and leg room. 


equipped with a dural trimming tab, 
controllable from the cabin by means 
of a Rearwin type tab mechanism. 
Ball or needle bearing hinges are in- 
stalled at all rudder 
hinge joints. 

The landing gear is of the axle strut 
type with 7 inch vertical rise. The land- 
ing gear beam is constructed of heat 
treated chrome molybdenum steel. 
Goodyear 5 inch No. 3LNBM wheels 
are installed with mechanical. brakes. 
Heel ‘brake pedals are actuated from 
the pilot’s seat. 

The tail wheel is a Goodyear 8 inch 
by 314 inch streamlined type mounted 
on a full swivel oleo shock absorber. 
The full swivel tail wheel unit may be 
locked in neutral from the cabin at 
the will of the pilot. Steerable tail 
wheel is optional. Provision has been 
made for installing of floats or skis. 

The fuselage is a fabric covered 
truss type structure of chrome molyb- 
denum steel tube. 


elevator and 


Provision has been 
made for eight cubic feet of baggage. 

Army standards for control stick and 
rudder pedal locations have been closely 
followed. Dual sticks are standard 
and are adjustable in the fore and aft 


(Turn to page 95) 


Below: 


Landing gear tread measures 80 inches and shock absorber travel is 7 inches. 
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Bendix Round Up 


(Continued from page 33) 





An interesting fact about the manu- 
facture of the assembly lies in the 
construction of the rubber-covered 
resistance conductor. This is a length 
of cotton rope or cord, which has been 
thoroughly impregnated in carbon to 
give it the desired resistance (200,000 
ohms plus or minus 25 per cent), and 
then rubberized. The resulting con- 
ductor not only has the desired resist- 
ance but it maintains the proper value 
by virtue of the rubber coating. 
Furthermore the conductor is highly 
flexible and strong, and hence able to 
resist the whipping action which 
occurs when.the assembly is trailing 
from thesghip. The standard control 
panel for the “anti-static equipment is 
shown in the illustration. It contains 
facilities..for two cartridges. Each 
cartridge is controlled by a _ toggle 
switch normally in neutral position. 
When thrown upward, under the 
guard, the switch connects lamps to 
a monitor circuit which reveal whether 
the cartridge has been released or is 
set and ready for release. When the 
switch is thrown downward, contact 
is made with the fusible wire pre- 
viously mentioned and the cartridge is 
released. 


Bendix Equipment Around the 
World—The TA-2 


The equipment just described has 
not yet been widely distributed, be- 
cause it is so new that orders have not 
yet been filled. However, the distribu- 
tion of some of the standard equip- 
ment—on the market for a year or 
more—is very impressive. Perhaps 
the outstanding item is the TA-2 
transmitter, a 100-watter with 8 fixed 
channels. This transmitter was used 
by Howard Hughes in his round-the- 
world flight, and carried by Lincoln 
Ellsworth to the South Pole. It is 
standard equipment on the Dutch 
KLM and KNILM lines flying the 
routes from Holland to Java and the 
West Indies. The Polish LOT and 
Czechoslovakian CLS lines fly them 
across Europe. The American Export 
survey ship (a Consolidated PBY) 
uses the TA-2, and has been success- 
ful in maintaining contact consistently 
with New York while at anchor in 
European harbors. Transcanada and 
Northwest Airlines use the TA-2 as 
Standard equipment. To gain such 
acceptance, the transmitter must be 


good. The reader can judge for him- 
self from the following description of 
it. 


The tube line-up of the TA-2 in- 
cludes an 807 crystal oscillator, an 807 
buffer intermediate amplifier, and an 
803 final r-f amplifier. The modula- 
tion system employs an 801 triode 
feeding a pair of 830B triodes in class 
B push-pull. The output of the modu- 
lator stage feeds a transformer with 
two secondaries, one of which modu- 
lates the plate, the other the screen of 
the 803 final r-f amplifier. The power 
rating is 100 watts on CW and 75 
watts on modulated CW or phone, 
into a 10-ohm load. Modulation to 100 
per cent is available; and occurs when 
one volt of signal is applied across the 
microphone input transformer. Dis- 
tortion is less than 10 per cent at 85 
per cent modulation, at 400 cps, and 
the frequency response is plus or 
minus 2 db from 400 to 3000 cps. The 
attenuation of frequencies below 400 
cps is purposely introduced to reduce 
the effect of cabin and motor noise. 


The r-f arrangements are in many 
ways unique. The transmitter con- 
tains eight crystals, which may have 
any frequency from 2900 to 15,000 kc. 
(a rating of 30 watts CW applies to 
frequencies from 300 to 600 kc). The 
tuned circuits associated with each of 
the eight channels are mounted on 
rotating turrets (see accompanying 
photograph for a view of the turret 
for the final amplifier tank circuits). 
These turrets are mounted on a single 
drive shaft which extends from front 
to back of the transmitter, and which 
is driven by a small d-c motor mounted 
on the front of the case. This motor 
is operated from the remote control 
panel. In event of failure of the motor, 
a hand crank is provided on the gear 
mechanism so that switching may be 
accomplished manually. The motor is 
reversible and automatically turns in 
the proper direction to reach the 
desired switch position in the least 
amount of time. Switching from any 
channel to any other is accomplished 
in less than five seconds. 


Adjustment of the plate tank cir- 
cuits of the r-f final amplifier is accom- 
plished by rotating the tank coil about 
its own axis. A small roller contactor 
rides on the wire helix and moves 
along the coil as the coil is rotated, 
and thus includes more or less of the 
inductance in the circuit. This is an 
extremely simple, a fool-proof method 
of obtaining a flexible and stable tun- 
ing adjustment. The antenna loading 
provisions depend on the frequencies 
to be used in the transmitter. A sepa- 
rate antenna loading unit is available 
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(weight 28 pounds) for use on the 
lower frequencies. The output circuit 
may be adjusted to match resonant as 
well as slightly off-resonant trailing 
antennas. 

The power supply requirements are 
fairly ambitious. An &0-ampere 12- 
volt source is required. The standby 
current is 1.2 amperes, the filaments- 
on position takes 12 amperes, while 
full phone modulation takes 78 am- 
peres. A complete dynamotor power 
supply (weight about 50 pounds) is 
available. This unit contains one of 
the largest dynamotors your editor has 
seen in aircraft service, for the trans- 
mitter, and a smaller dynamotor for 
the companion receiver equipment. 
Metering is accomplished by a single 
meter included in the face of the trans- 
mitter case, which may be connected 
to the microphone circuit, to the modu- 
lator, to the r-f amplifier, and to the 
grid circuits of the oscillator, buffer 
and final amplifiers. A plug and jack 
arrangement for metering is provided, 
and a switch is used for selecting the 
various grid currents. A 6H6 diode 
rectifier, included in the transmitter, 
provides definite indication of r-f 
operation, when connected to the meter 
through the selector switch. 


The remote control unit contains 
jacks for microphone and key, a knob 
for selecting the frequency channels, 
a knob for selecting CW, MCW or 
phone transmissions, and one on-off 
switch. Three lamps indicate when 
the transmitter is on, and when the 
frequency changing mechanism is in 
operation in the transmitter and an- 
tenna coupling unit. 

For its size and weight (17 by 11 
by 18 inches, overall, weight 47 pounds, 
8 ounces) the TA-2 is a very powerful 
rig. One of the means of dissipating 
the power in so small a space is a 
forced-ventilation fan which draws 
air in through a spun-glass filter and 
sends it across the top of the cabinet 
to a similar exhaust filter on the face 
of the casing. 


The MN-26 Compass-Automatic 
Operation 


The type MN-26 radio compass 
equipment is another item in the line 
which has found favor in the field. 
Approximately 400 units have already 
been supplied to the French and 
Swedish governments. The compass 
is conventional in that its operation 
depends on an audio-frequency modu- 
lation which reverses the phase of the 
loop-antenna voltage, but the details 
of its construction make it quite dif- 
ferent from the usual radio compass. 
















One of the outstanding aspects of the 
circuit performance is the fact that 
misalignment of the r-f or i-f circuits 
cannot produce a bearing error or a 
bearing reversal. In fact, any or all 
of the circuits may be mistuned to the 
limits of the trimmers without affect- 
ing the directional accuracy or sense 
of bearing—the only effect is a loss of 
sensitivity. 

The compass receiver itself is a 12- 
tube superheterodyne. The loop is a 
low-impedance center-tapped type 9 
inches in diameter. It feeds a 6K7 
loop amplifier. In the output of this 
amplifier a tuned circuit called a 
phaser is used to present a capacitive 
reactance to the signals and hence to 
produce a 90 degree phase difference 
between the grid and plate voltages 
of the tube. The r-f signal is then fed 
to the two grids of a 6N7 double triode 
modulator tube. The grids are nor- 
mally biased to cut-off, hence no 
signal passes. However, another 6N7 
is used as a multivibrator audio oscil- 
lator, at a frequency of 48 cps. This 
low frequency voltage is applied to 
the two grids of the 6N7 modulator in 
positive polarity and hence overcomes 
the cut-off bias on them alternately. 
Accordingly the r-f signal from the 
loop is passed alternately to the plate 
circuits of the modulator triodes, 
where it is mixed with voltage derived 
from the straight-wire antenna (“sense 
antenna”). The mixed signal (both 
components equally present) is then 
amplified in two tuned r-f stages em- 
ploying 6K7 tubes, then passed to a 
6L7 frequency converter tube, where 
it is mixed with heterodyne oscilla- 
tions from a 6J5 oscillator tube. The 
i-f signal which results has a carrier 
frequency of 112.5 kc. A single 6K7 
i-f amplifier follows. A 6B8 serves as 
second detector a-v-c and first a-f 
stage. The a-v-c action is applied to 
all r-f and i-f stages, and results in 
an output flat within 4 db from inputs 
of 10 microvolts to one volt. The 
second detector feeds a 6F6 output 
tube for phone (aural) use, and a 
6K7 for the compass amplifier. The 
output of this amplifier is fed to the 
deflection coil of a dynamometer type 
meter, while the field current for the 
meter is derived directly from the 6N7 
occillation source of 48 cps voltage. 
Two indicators can be accommodated 
directly from the compass amplifier 
output. 

The bands are 150-325, 325-695, and 
695-1500 kc. They are switched by a 
electric motor-driven system essen- 
tially the same as that in the RA-10, 
previously described. The frequency 
calibration remains accurate within 





one per cent, and the sensitivity is 5 
microvolts on sense antenna, 70 micro- 
volts on the loop antenna, both for 50 
milliwatts output from 30 per cent 
modulated signals with 4-to-1 power 
signal-to-noise ratios. The receiver is 
highly selective, displaying a band- 
width of 15 ke at 60 db attenuation. 
The directional response is such that 
a change of one degree can be detected 
with field strengths of 100 microvolts 
per meter or less. When an inter- 
fering signal is present 10 ke from 
the desired signal, it will produce a 
directional error not more than ten 
degrees, when the interfering signal 
is 1000 times as strong as the desired 
signal. The chassis contains its own 
power supply dynamotor, and con- 
sumes 6 amperes at 12 volts. It weighs, 
complete with tubes and cable con- 
nectors, 38.2 pounds. The average 
complete installation weighs about 64 
pounds. 

An unusual mechanical arrangement 
in the MN-26 compass is the gear 
system used on the loop rotation in- 
dicator to introduce compensation for 
quadrantal error, illustrated in the ac- 
companying photograph. The direc- 
tional indicator is a standard ring and 
pointer arrangement with linear 
(equally spaced) divisions. The pointer 
drive consists of a worm gear driven 
from the flexible shaft from the loop. 
The worm drives a large pinion gear 
to which is attached a rack and pinion 
gear combination, the pointer being 
directly attached to the smaller pinion. 
The rack is free to move along a 
radius and in so doing forces the 
pointer to travel ahead or behind its 
center position. The motion of the 
rack gear is made proportional to the 
desired correction, by means of a pin, 
attached to one end of the rack, which 
bears against a fixed cam. The cam is 
cut to have the shape necessitated by 
the desired correction. A range of 
plus or minus 20 degrees is available. 
The illustration shows an example of 
an uncut cam and one cut to give the 
full. 40 degrees of compensation. In 
operation, as the flexible shaft from 
the loop rotates, it drives the pin on 
the rack around the periphery of the 
cam and thus adds to or subtracts 
from the total rotation by the desired 
amount. This simple correction me- 
chanism is new to American practice, 
so far as your editor knows, and it is 
one which allows a highly accurate 
calibration to be introduced without 
spending too many man-hours in cut- 
ting the cam. 

When we visited the plant, the engi- 
neers were then engaged in testing a 
new type of automatic compass, using 
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Top: TA-2 one-hundred watter. Below: 
Same removed from case. 


the MN-26 as the basic equipment, but 
adding to it a motor driven system 
which drives the loop to the null posi- 
tion automatically and hence indicates 
the direction of the incoming wave 
continuously. This is in itself not a 
new idea, but some of the details are 
new departures. In the first place, the 
automatic equipment is strictly an ac- 
cessory to the MN-26 compass, and is 
suitable for addition to present instal- 
lations. In the second place, the loop 
used is the standard loop, and hence 
no motor is used in the loop base. 
Rather the drive motor is contained in 
the housing with the automatic cir- 
cuits themselves. Finally, and most 
interesting from the engineering stand- 
point, is the fact that the motor drive 
is a constant torque device. When 
the motor comes into action, it dis- 
plays the same torque, whether the 
desired rotation is one degree or 179 
degrees. This is in contrast to other 
automatic compasses in which the 
motor torque is proportional to the 
deviation. The constant torque system 
makes for very rapid operation, but it 
would also add to the tendency of the 
motor to “hunt” about the null posi- 


























tion, were it not for a clever two- 
speed mechanism which incures that, 
whenever the motor reverses, it goes 
from high speed to low speed. Hence 
when the motor overshoots the null 
position the motor reverses, but at- 
tains a slow speed with which it 
reaches the null position without 
further overshoot. The electrical de- 
tails of the follow-up system have not 
yet been released, but it is known that 
the present system contains but two 
tubes (in addition to the tubes used 
in the receiver proper) and that both 
are of the low-power vacuum type. 


Ground Station Equipment 


Bendix is building.a number of si- 
multaneous radio’ range beacons 
(SMRA type) for the CAA, to 
standard CAA specifications. Also 
there is available a’ 4000-watt ground 
station transmitter pith as many as 
ten independent channels. The exciter 
units of this equipment are interesting 
in that there are built in small com- 
partments which fit into the trans- 
mitter. proper..much as .a book fits 
between other books on a shelf. 

Mention should also be made of one 
of the most striking pieces of labora- 
tory equipment your editor has ever 
seen anywhere, a frequency decade 
generator. This equipment is intended 
to produce a crystal-controlled signal 
at any frequency from 0.1 kc to 10,000 
ke in steps of 0.1 ke. Five dials 
marked from 0 to 9 are provided on 
each of five rack panels, representing 
frequency divisions of 0.1, 1, 10, 100 
and 1000 kc, respectively. To set up 





t 
Calibration cam mechanism for MN-26 
compass 


the frequency 4823.5 kc, for example, 
the dials are set, in descending order, 
at 4, 8, 2, 3, and 6, and out comes the 
desired frequency. This equipment still 
has us wondering (they wouldn’t tell 
how they did it). Our guess is that it 
takes quite a bit of harmonic genera- 
tion, heterodyning and filtering to set 
up so many frequency combinations 
on a single rack. The equipment was 


Lear's Localizer 


being used, incidentally, to calibrate 
small frequency monitors used for set- 
ting the frequency of MOPA trans- 
mitters in the field. The monitor con- 
tains a stabilized oscillator circuit and 
a 11000 ke crystal for introducing 
check points. It has a range of 125 
to 32,000 kc, and its tuning condenser 
(which seems to sum the whole thing 
up) is gold plated. 





Combination of two automatic d-f radio compasses produces simple 


airport guidance system 


W HILE at Indianapolis to witness 
the demonstration of the 
C.A.A.-LT.andT. instrument landing 
system, your radio editor had the 
pleasure of flying with Bill Lear in a 
plane equipped with two of his model 
ADF-6 automatic radio compasses 
working at once. 

It works like this. The two auto- 
matic compasses are connected to two 
pointers which have a common axis, 
as shown in the accompanying photo- 
graph. Each pointer automatically 
points to the station to which its re- 
ceiver is tuned. On the ground near 
the airport two stations are erected 
in line with the- runway to be local- 
ized. These stations are of a portable 
type, of small power (roughly ten 
watts) and are unmodulated. One is 
located outside the boundary of the 
airport, about one half mile from the 
edge of the runway and in line with 
it. The other transmitter is likewise 
in line with the runway, and about 
5 miles out. The stations are tuned to 
frequencies in the 1600 and 3200 kc 
bands, respectively, and the receivers 
timed accordingly. The two pointers 
then take up positions pointing to their 
respective transmitters. The color of 
one needle (green) identifies it as be- 
longing to the inner transmitter (near- 
est the airport), while the other (blue) 
needle is associated with the outer 
transmitter. 

When the pilot comes into the vi- 
cinity of the airport he turns on and 
tunes the receivers, and the pointers 
take up positions pointing at the 
transmitters. The intersection of the 
pointers then determines the plane’s 
position, as the intersection of the two 
lines extending toward the transmit- 
ters. As the pilot maneuvers, the 
position of the needles change, and 
in this way he is continually apprised 
whether he is flying toward or away 
from either or both transmitters. The 
pilot then flies away from the inner 
transmitter and toward the outer, 
passes beyond the outer transmitter 
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(as indicated by the reversal of the 
needle direction through 180 degrees), 
and is then assured of being away 
from the airport, on the outer side of 
the two transmitters. He then flies so 
as to line up the two pointers in the 
same direction, pointing forward. This 
assures him that he is in line with 
the runway and outside the outer 
transmitter. He then flies toward the 
airport, keeping the pointers lined up 
one over the other. If there is a 
cross wind, the two pointers will not 
point directly ahead but will deviate 
by an angle equal to the drift angle. 
As the pilot approaches the runway 
he passes over the outer transmitter 
and the needle associated with it re- 
verses direction. This is a definite 
position fix. Thereafter the plane is 
flown so as to keep the pointers in 
opposed position. This assures that 
the plane is on the line of the runway 
and between the two transmitters. 
Finally the plane passes over the inner 
transmitter and the pointer associated 
with it reverses. This is the second 
position fix, and an indication to the 
pilot to begin his glide to the airport 
surface. Thereafter the two pointers 
are kept one over the over, pointing 
backward, until contact is made. 
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BUYER’S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 








The new NS-24 combination band sawing and chain filing machine developed by 
Grob Brothers, Grafton, Wisc., incorporates numerous advanced features. The 
throat is a full 24 in. to accommodate large work. The pulleys have inlaid 
rubber bands for operation of the saw blades, and a groove alongside the rubber 
band for the operation of the file chain. Positive file chain drive is provided 
from the lower pulley so as to minimize chain tension, insuring longer chain 
life. By tracking the saw blade and chain alongside each other it is possible 
to effect a change in set-up from one to the other in less than a minute, as the 
saw guides and file attachments can be left in the machine at all times. As 
with other models of Grob endless bandsaws, a Grob butt welder is mounted 
on the machine in order to quickly weld saw blades for internal cutting. Total 
weight of the machine—is 1500 lbs. and floor space required is 26 by 42 in. 
Aviation, October, 1939. 


Developed to meet the exacting requirements of aircraft service, the Type 
EI-Y aircraft motor has been announced by The Dumore Company, Racine, 
Wisconsin. With a horsepower range of 1/20 to ww h.p., the new Dumore 
motor is extremely compact, weighs but three pounds, has spur type gearing, 
rugged housing, and other features desirable for aircraft service. Speed range 
is 200 to 1200 rpm. Designed for 12 or 24 volt current, the motor can be 
wound for 115 volts where required—AviaTion, October, 1939. 


Representing a radical departure from the conventional, a honing machine 
with many interesting advanced features is being marketed by the Honing 
Equipment Corp., Detroit, Mich. The honing spindle operates vertically through 
a large work table. Speed changes for reciprocation and rotation of the spindle 
are easily and infinitely controlled through convenient knobs. The push button 
electric control switch has a start, stop and inch button, and in addition there 
is a foot pedal control for instantly stopping the spindle of the machine without 
stopping the motor. All of the operating mechanism is located in the cabinet type 
base, which also serves to house the coolant reservoir. This type machine 
leaves everything clear above the work table for any kind of fixture to hold 
work pieces of various shapes and sizes, and also assures the operator a clear 
view of the work at all times—Aviation, October, 1939. 


Designed to meet the increasingly exacting requirements of aircraft manu- 
facturers producing sheet metal parts a new line of air operated drop hammers 
is currently offered by the Lake Erie Engineering Corp., Buffalo, N. Y. Lake 
Erie Drop Stamps operate at high speed, are compact, self-contained, and 
give sensitive control of speed and power. Safety is provided through gravity 
drop safety dogs which hold the ram in two upper positions from which it 
cannot be released until both safety dogs are cleared by air cylinders operated 
by a foot treadle. Overtravel on the upward stroke is prevented by an air 
cushion on top of the cylinder—AviaTion, September, 1939. 


Designed to handle the milling of small jobs such as are characteristic of much 
aircraft manufacturing, a new hand-mill offered by the Van Norman Machine 
Tool Company, is of heavy, streamlined, sturdy construction. Six spindle speeds, 
160 to 1100 rpm, can be readily selected. Table feed is hand controlled from 
front or back and table stops have micrometer adjustments. The table has a 
working surface of 26 by 6 in—AviaTIon, October, 1939. 


Known as the ‘‘High Speed’’ super-sensitive drilling machine, a new drill 
offered by The High Speed Hammer Company, Inc., Rochester, N. Y., is sure 
to find wide application among manufacturers of machine parts for aircraft. 
With a drilling range of .004 to 4 in. diameter, the machine uses a fixed spindle 
and a super-sensitive drill table which is fed upward to the drill for work 
involving drills of .0135 diameter or smaller. For drilling holes #60 to 4 in. 
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Grob NS-24 band saw and chain filer 





Dumore E1-Y aircraft motor 





Honing Equipment Corp. honing machine. 


















































the table is locked in any desired position and the spindle is operated in conven- 
tional manner. Standard spindle speeds are 750, 1500, 3000 and 6000 rpm.— 
AviaTIon, October, 1939. 


Redesign of five drills has been announced by Black & Decker Mfg. Co., Towson, 
Maryland. The drills affected are the 4 in. Utility, the $ in. Heavy Duty, ¢ in. 1 
Utility, #% in. Heavy Duty and 4 in. Heavy Duty. The improved drills are all 
shorter in length and lighter in weight, and the spindle offset has been reduced on 
each of them. Other desirable features have been incorporated.—AVvIATION, 
October, 1939. 


Important savings in the fabrication of welded shapes, especially tubing, are 
claimed through use of the Trumark Protractor, a new marking device devel- 
oped especially for aircraft manufacturing and repair work by the Advance 
Sales Company, Los Angeles, Calif. It is claimed that this device eliminates 
the use of templates, wrap-arounds and engineering computations; does away 
with guesswork and saves time and material. It.can be used by anyone without 
previous experience or special training. Marking is done by a special chalk 
that will not blow off. Construction is of cast aluminum alloy. Four models 
handle tubing sizes over any desired working range—AviaTIon, October, 1939. 


An extremely high-speed, light-weight rotary pneumatic grinder known as the 
“Thor” Bantam has been developed by the Independent Pneumatic Tool Co., 
Chicago, IIl., and should find a ready market for aircraft work. The Bantam 
grinder is but 54 in. long and weighs only 18 ounces. Operating at a free 
speed of 14,000 rpm, the Bantam is suitable for use with a wide variety of 
accessories, such as rotary files, brushes, saw blades, polishing and buffing 
wheels, etc—AvraTion, October, 1939. 


Metal spray guns have found various aviation applications in the past but their 
wider use has been somewhat restricted by the initial cost. This condition may 
be improved with introduction of a low priced metal spray gun by the Master 
Metal Spray Company, Oakland, Calif. Known as the “Speedmaster” the new 
gun is a high capacity unit designed to spray all metals obtainable in wire or 
rod form. Capacity in pounds per hour ranges from 8 lbs. for aluminum to 80 
Ibs. for lead. The gun weighs but 44 lb.—Avration, October, 1939. 


Application of a new synthetic material with rubber-like qualities to the 
manufacture of airplane refueling hose has been announced by the B. F. Good- 
rich Company. The new material will not deteriorate in the presence of gaso- 
line and petroleum products. As a guard against discharge of static electricity 
the hose incorporates a braided stranded stainless steel wire which serves to 
conduct static from the plane to ground harmlessly.—Aviation, October, 1939. 


The following listed catalogs may be obtained by writing to the firms listed: 
ArrcrAFT HypraAuLics MANUAL OF USEFUL ENGINEERING DAata—A 24-page 
booklet containing data used in designing hydraulic systems. Although priced i 
at one dollar the manual will be sent without charge to engineers, purchasing 
Van Norman No. 6 Hand-Mill agents and executives of aircraft plants who write on their company letter- 
heads. A limited supply is available and requests will be filled in order of 
receipt until the supply is exhausted. Aircraft Accessories Corporation, 3732 
San Fernando Road, Glendale, Calif. \ 








“CavALon” “Faprikoip” Upnoistery FAsric—An illustrated booklet describing 
the qualities of a new rubber-coated upholstery fabric, similar to leather in { 
appearance, adaptable to aircraft use. Fabrikoid Division, E. I. DuPont de 
Nemours & Company, Wilmington, Del. yl 


LAMINUM SHIM APPLICATION CHART—A folder illustrating applications for the 
Laminum solid shim that peels for adjustment. Dozens of aircraft uses are given. 
Laminated Shim Company, Inc., 21-86 Forty-Fourth Aveue, L. I. City, New 
York, N. Y. 


NraGara Siip Rott Forminc MAcHINES—BULLETIN 77-A—covers the complete 
line of slip rolling machines, which are of wide application to aircraft manu- 
facture. Niagara Machine & Tool Works, 637-697 Northland Ave., Buffalo, N. Y. 


Rusco Arro Propucts—SALESs AND ENGINEERING MANuAL—A 28-page illus- 
trated catalog listing the complete line of Rusco Aero Products, webbing, tapes, 
aia straps, belting, seat belts, aero cords, elastic cord, and the Rusco friction strut. 
Superscnsitivs drilling machine Aero Division, The Russell Mfg. Co., Middletown, Conn. 
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PLEXIGLAS*, curved to specification, 

made possible the transparent cockpit 

enclosure of the Fairchild M-62. 
The light weight, high impact 


strength, and permanent colorless trans- 
P 


parency of this acrylic resin have made 
PLEXIGLAS standard equipment with 


all leading aircraft manufacturers. 


*Trade-mark, Reg. U. S. Pat. Off. 


ROHM & HAAS COMPANY, INC. 


222 West Washington Square 
PHILADELPHIA, PENNSYLVANIA 
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REVIEW, COMMENT, FORECAST 


Neutrality—a Fighting Word in Congress 


(Story on page 52) 








International 


GOOD WILL FLYERS FROM JAPAN: (Above) After a pretty 
tough trip at the hands of the weatherman, the Japanese-built 
twin-motored transport plane the “Nippon” has been making 
scheduled good will fiights across the country. An original plan- 
of flying around the world has been altered a bit for European 
reasons, but at present the U. S. is host. 





OUT OF THE SHADOWS: (Right) The Vickers Wellington 
Bombers have started to roll out’of the English “shadow” plants 
as the system gets under weigh for mass production of airplanes. 
These bombers with their novel construction are forming the 
backbone for the British aerial defense. 








Buropean 


FIRST LOW-WING TRAINERS: 
(Left) Making a departure from 
the thirty year precedent of 
biplane trainers, the Air Corps 
has ordered a fleet of these 
Ryan YPT-16’s as primary train- } 
ers. The theory behind this is 

that our own air defense can be 

hastened by training cadets in i} 
ships closer in design to what ' 
they will fly as full-fledged 
pilots. The purchase of these 
planes is one of the first moves i 
made by the government in i 
carrying out the Air Corps ex- i 
pansion program. 
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NATIONAL AVIATION 





Neutrality Against Whom? 
Congress Must Decide 


To repeal the arms embargo, 
or let it stand—either would be 
neutral since either action 
would apply to both sides of 
the European conflict. Which 
side are we to be neutral 
against? That is how rationai 
Washington states the question 
which the special session of 
Congress will have to decide. 
So long as only one side has 
freedom on the Atlantic there 
ean be no such thing as neu- 
trality. 

Three specific neutrality 
moves have been made by the 
Administration. (1) The Presi- 
dent proclaimed the United 
States ‘neutral under interna- 
tional law toward those coun- 
tries which have declared war, 
and he later added the names 
of those who later declared. 
(2) He invoked the neturality 
law of May 19387, relating to 
export of arms, export of 
strategic materials, interna- 
tional finances, and_, interna- 
tional travel. (3) He proclaimed 
a list of “arms, ammunition, or 
implements of war” which may 
not be exported. (Strategic 
materials still may’ be exported 
cash and carry.) The fourth 
move is up to Congress: to re- 
peal or reaffirm, with probable 
revision, the neutrality law of 
1937. 

After the 1937 Act was in- 
voked, and before the arms list 
was published, there was 1uch 
speculation whether the Presi- 
dent would or could exempt 
civil airplanes and airplane 
parts. But he had previously 
approyed a list including all 
airplanes and parts, made out 
by the State Department’s Mu- 
nition Control Board, and there 
was no backing out, though 
everyone knew he would like to. 

Huge orders of military 
planes for England and France 
were caught and held. It was 
soon learned that manufac- 
turers’ contracts with both 
powers called for delivery and 
payment in this country, with 
responsibility for getting ex- 
port licenses resting upon the 
purchaser. France and Eng- 
land had bet long odds on 
repeal of the neutrality law, 
with manufacturers risking 
nothing. 

But some opinion is that the 
Allies will not lose money, even 
if the law stands. It is said 
that the Army would be glad to 
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LOCKHEEDS AT LIVERPOOL: 


buy the embargoed equipment 
(at U. S. prices) because most 
of it is modern: exactly the 
same as that being built for 
home defense. Though the cir- 
cumstances in which a French 
military observer was killed in 
an Army prototype plane was 
never publicly cleared up, it is 
assumed that the Army is shad- 
ing its own military secrets 
code to help the Allies. 

If the War Department did 
not buy the embargoed orders, 
the government could, and un- 
doubtedly would, sell them in 
the hungry “neutral” foreign 
market after the required .year 
had elapsed. rk ae 

While Canada delayed de- 
claration of war she was un- 
derstood to be seriously con- 
sidering remaining neutral to 
aid Britain in buying aircraft, 
but this seemed useless when it 
appeared that the President in- 
tended to enforce the law which 
forbids resale. 

If the neutrality law is sus- 
tained by Congress, opinion is 
that American manufacturers 
will move into Canada in strong 
force. Apparently there is no 
means of preventing it. If the 
law is repealed and if the war 
lasts, American airplanes will 
swarm in the smoky skies of 
Europe. 


N.A.R. Loses Hendersons 


Closing the Henderson era in 
air racing, Louis W. Greve, 
President of the Cleveland Na- 
tional Air Races, has announced 
the retirement of Cliff and Phil 
from future management of Na- 
tional Air Race meets. Greve’s 
statement paid high tribute to 
the work of the Henderson 
brothers during the twelve year 
period starting with 1928 at 





International 
Their motors protected by 
canvas “overcoats”, seven American Lockheed bombing planes 
are unloaded in England. This bunch beat the embargo enforce- 
ment by only a few days, some of their sister ships didn’t get 
under the wire. 


GOING TO THE FAIR?: 





More than 1,500,000 interested fair 





Fuller came roaring across in 
the new record time of 7 hrs. 
14 minutes, and continued on 
to Bendix, N. J., for a total 
time of 8 hr. 58 min. and an 
average speed of 282 mph to 
Cleveland, 273 mph to Bendix. 
Arthur Bussey brought the 
Bellanca tri-motor in for sec- 


| | ond money at both stops, more 


than an hour behind Fuller. 
Paul Mantz was third in the 
Lockheed Orion, Max Constant 
fourth in Jacky  Cochran’s 
Beechcraft; and Arlene Davis, 
the only woman starter, took 


| fifth money in her Spartan Ex- 


ecutive. Wm. Maycock finished 


| sixth in a Beechcraft. 


Tragedy struck twice in a 





goers to date have filed past the full-sized cutaway reproduction 
of the new 36 passenger Curtiss C20. Being built as a sub- 
stratosphere transport this mock-up model is in the Aviation 


Building at the N. Y. Fair. 


Los Angeles. No hint as to 
the future nature of National 
Air Races was given. 

Despite a slashing thunder 
storm which swept the Cleve- 
land airport on Labor Day and 
forced postponement of the 
Thompson Trophy classic, at- 
tendance was at ‘a»near record 
figure and the. show was ex- 
pected to turn in a handsome 
profit. 

The Bendix Trophy Race 
failed to develop expected com- 
petition when the Hughes racer 
was withheld from the contest, 
and Jacqueline Cochran got 
fogged in at Burbank and could 
not take off in time to beat 
the Cleveland deadline. Frank 





Greve Trophy Race that proved 
to be a near no-contest. Del 
Bush was killed testing his Fol- 
kerts racer at Cleveland just @ 
week before the race. His plane 
was reported forced down by 
engine trouble and _ crashed 
heavily in the wooded area 
north of the field. Until the 
day of the races only three 
starters had qualified. At al- 
most the last hour Harry 
Crosby and George Byars man- 
aged to qualify their planes, al- 
though Byars was unable to 
start the race due to engine 
trouble. Both Tony LeVier and 
Lee Williams experienced 
trouble on the take-off and Art 
Chester came back from the 
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scattering pylon to cross the 
starting line well in the lead. 
Lee Williams lost control of the 
Miss Los Angeles at the scat- 
tering pylon, crashed and was 
killed. Crosby could not retract 
his landing gear and cruised 
around the course until flagged 
down at the end of thirteen 
laps. Tony LeVier had engine 
trouble from the start but man- 
aged to pull up and pass Ches- 
ter on the sixth lap, holding the 
lead until forced out of the race 
after completing eleven laps. 
The speed possibilities of his 
Schoenfeldt Firecracker were il- 
lustrated by turning his fastest 
lap at 285.601 mph. Chester 
continued on to win handily, 
with no competition, but setting 
a new Greve record of 263.390 
mph, some 13 mph faster than 
the previous record. 

Although Roscoe Turner did 
not set a new record, he did fly 
the Thompson considerably fast- 
er than last year after he got 
started, encountering trouble on 
the take-off which set him back 
to fourth position and then 
missing and circling a pylon 
on the second lap to trail the 
field in last place. A field of 
seven planes took off without 
incident and all completed the 
course except Art Chester, who 
was forced out by engine 
trouble on the eighteenth lap 
while flying in third position. 
Roscoe Turner took the lead on 
the 9th lap and was never 
headed, lapping the field sev- 
eral times. Tony LeVier led 
from the fifth to tenth lap and 
then held second place to the 
finish. Ortman moved into third 
place when Chester was forced 
down, and finished in that posi- 
tion. Wittman finished fourth, 


Harry Crosby fifth and Joe- 


Mackey sixth and last. Crosby 
and Mackey staged a see-saw 
race for last place, with Crosby 
finally pulling ahead strongly 
from the 15th lap. 

Following the Thompson came 





ART CHESTER 
Wins the Greve Trophy 


AVIATION, October, 1939 








an announcement from Turner 
that he had finally quit the 
racing game and settled down 
to conduct a school at Indian- 
apolis Airport. 


Authority Authoritates 


CAA’s job sheet shows fewer 
projects than in the beginning 
but more solid work is being 
turned out. To its regular 
schedule it must now add a day- 
and-night watch on the war 
abroad. 

Foremost among the Author- 
ity’s contacts with the military 
is the pilot training program. 
There is already a feeling that 
civil training activity will be 
expanded by Congress next ses- 
sion, even though the war stays 
in Europe. If war moves over 
here, the school flying project 
would become a big time show. 

So far CAA has made only 
minor gestures directly concern- 
ing the conflict. It granted Pan 
American a stop at Bermuda on 
its transatlantic run, so as to 
lighten the fuel load and add to 
the passenger capacity. Gave 
PAA permission to terminate 
its British run at Foynes and 
its South Europe run at Lisbon 
to keep its passenger planes out 
of the combat zones. The war 
will, of course, stimulate domes- 
tic and foreign service airlines. 

The Authority is all but 
through with issuing route cer- 
tificates. It will have to grapple 
soon or late with the general 
problem of feeder lines. Fixing 
of rates on mail is gradually 
shifting to a study of methods 
and bases of determination. Au- 
thority members are not per- 
sonally working on the airport 
program, but the airport section 
is still on the job. CAA appears 
not so much concerned about 
the immediate ground facilities 
problem as about setting up a 
policy for its guidance in spe- 
cific cases. 





COL. ROSCOE TURNER 
Takes the Thompson again 
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We'll Arm Allies—and May Join Shooting 


Visiting bigshots are told in Washington’s high places that 
the United States will be industrial and munitions purveyor 
to the Allies and that we must be ready to fight. War and 
Navy have information that you and I never get, but it’s 
so complicated that their guesses as to what will happen 
is not much better than ours. In fact, the experts say that 
even Hitler and Chamberlain didn’t and don’t know. Presi- 
dent Roosevelt admits he doesn’t know. 


Regardiess of Neutrality Law airplane manufacturers went 
right ahead on their export orders. French and British 
contracts call for delivery and payment in the United 
States, with the buyer responsible for getting export 
license. Manufacturers knew that the Army and Navy 
would be willing to take over any production which might 
not be paid for. Planes destined for England and France 
are modern, despite rulings against release of military 
secrets. Thus the Services didn’t risk being stuck with 
obsolescent equipment. Year-old stuff goes to neutrals and 
will not be stopped. 


Warning against over-expansion of aircraft production plant 
are repeated daily here but they will go unheeded. The 
prospects are too bright. Repeal of the embargo section of 
the “neutrality” law seems almost certain. When British and 
French airplane losses begin they will be enormous and 
in any case nervous neutrals will go on buying. 


New airplane customers for the United States appear in 
South America as Germany moves out. Italy will be busy 
building ships for herself and her axis partners. This 
country will step in and hold the market until Europe can 
remove its bandages and challenge us again. Experts say 
that Europe sold second string equipment below the equator, 
and that now is our opportunity to stick to high standards 
and make a hit with the Hispanos. 


Frowns for feeder lines came from both CAA and the Post 
Office. PO was tired of its ten years in the red and doesn’t 
want to take on any more potential losers, wants to per- 
fect the trunk line system. Of course, CAA can’t issue cer- 
tificates for routes which would fail for lack of mail 
revenue. Both Air Line Feeder System and the Du Pont- 
All American groups were giving Washington the big 
rush for ok to their enterprises as this was written. 
Whatever is done about feeders now, CAA will eventually 
have to take up the matter as a general problem. Wheedling 
for jerkwater lines will never stop till planes are landing 
at every tank town. 


Spare Parts —Air Safety Board decided annual election 
should be held about Aug. 22, its birthday, and elected 
Tom Hardin chairman and C. B. Allen vice-chairman. . . 
Sec. Hull’s moral embargo on export of airplanes to Japan 
is ineffective as most morals; Nippon is getting scads of 
“parts” while State Department complains about one auto- 
giro. . . . Troops in the “battle” of Manassas were 
stopped by a “no trespass” sign; only the air detachment 
got through. Fox wants permission to make a 
movie of college cadet training but CAA wants to see the 
movie before it gives permission. 


Six Months No-Fatality Record of the air lines pleases both 
CAA and operators so well there’s no fight over honors. 
Transport men visiting here say it’s possible to repeat the 
trick even with the next six months covering winter, and 
will try it. 
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“‘Air Progress’ Success 


“Air Progress,” Sept. 11-24, 
an aviation week that lasted two 
weeks, was staged by the Na- 
tional Aeronautic Association to 
coax more people into airplanes, 
public and private. Incidentally, 
NAA’s President Charles F. 
Horner said the show would 
stimulate the organization’s 
membership list, which in turn 
would promote flying. President 
Roosevelt wrote a letter for 
publication, commending the 
celebration. Commander F. W. 
Reichelderfer, Chief of the U.S. 
Weather Bureau, authorized all 
agencies of the Bureau to par- 
ticipate in the interest of ex- 
panding the weather service. 
Dr. John W. Studebaker, Com- 
missioner of the U. S. Of- 
fice of Education, urged all 
schools and colleges to join the 
move, announced that 65 uni- 
versities now offer courses in 
aeronautical engineering, and 
said that enthusiasm is increas- 
ing for aviation training in sec- 
ondary schools. Assistant Secre- 
tary of War Louis Johnson 
made a radio speech, hooking up 
“Air Progress” with his pre- 
paredness program. A _ whirl- 
wind air tour in New Jersey 
blew off thousands of ground- 
lubbers’ hats and gave people 
free rides. Denver and St. Louis 
put on air shows and flying ex- 
hibitions. In Texas they had a 
three-day tour. NAA started out 
to get 1000 towns and cities to 
celebrate the period, and came 
within two or three hundred of 
doing it, despite serious inter- 
ference in the headline industry 
by the war in Europe. 


CAA Experiments Theory 


Air Corps is doubtful about pi- 
lot training behind less than 90 
horsepower. That’s why A.C. is 
not so enthusiastic about the 
college training program. CAA 
is not so sure. The Authority 
has assigned 12 students to the 
new Frankfort sailplane school 
on the windy sand dunes of 
Frankfort, Mich., and 12 more 
to the Soaring Society of Amer- 
ica at Elmira, in an effort to 
determine the value of power- 
less flight in pilot training. 


CAA Pilots Take Off 


Civil pilot training, pet proj- 
ect of the Civil Aeronautics Au- 
thority, is well away on its 1939 
school-year program of soloing 
11,000 fifty-horsepower aviators 
under the $4,000,000 authoriza- 
tion of Congress. On September 
11 CAA had approved 166 ap- 
plications of schools for inclu- 
sion, and expected to raise the 
total to 300. 

All students get 72 hours of 
ground schooling, and between 
35 and 50 hours of flight in- 
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struction. (Smart ones can play 
dumb and get 50.) The college 
can charge each student a $40 
laboratory fee. CAA pays the 
school $20 per student for 
ground instruction, and pays the 
flying school operator, under 
contract, $270 to $290 per stu- 
dent. 

Under provision of the law, 
CAA will extend training to 550 
non-college applicants, through 
university extension arrange- 
ments. The experimental train- 
ing by 13 schools last term was 
highly successful. If war threat- 
ens, opinion is that the CAA 
training program will be vastly 
expanded. 


Oaths Off 


Certified statements have been 
substituted for oaths in various 
documents required by the Civil 
Aeronautics Authority under a 
recent ruling. Oaths will no 
longer be required in connection 
with the certificate furnished to 
buyers that aircraft has been 
manufactured in compliance 
with a type certificate, or in 
connection with the statement 
of conformity presented by the 
manufacturer to the CAA when 
submitting aircraft for type in- 
spection. Oaths, likewise, are no 
longer required on 10-hr. flight 
test reports, propeller test re- 
ports, or pilot log books. The 
change was made at the request 
of the industry to avoid the 
nuisance of obtaining notarized 
statements and in deference to 
the scruples of company officials 
who object to swearing to mat- 
ters of which they cannot have 
personal knowledge. 


“‘Gubha’’ Records 


A recapitulation of the around- 
the-world flight of the Consoli- 
dated “Guba” flown by Richard 
Archbold, shows that the fol- 
lowing records were established: 


1. The first airplane to fly 
around the world at its greatest 
diameter. 

2. The longest over-ocean non- 
stop flight by a flying boat, 
Dakar to St. Thomas, Virgin 
Islands, 3300 miles. 

3. The first flying boat to fly 
around the world. 

4. The first airplane to cross 
the Indian Ocean from Austra- 
lia to Africa. 

5. The first flying boat to fly 
across Africa. 

6. The first flying boat to fly 
across Australia. 

During the time Archbold op- 
erated the Guba in New Guinea, 
more than 500 hours were flown 
under extremely primitive op- 
erating and service conditions, 
transporting hundreds of thou- 
sands of pounds of supplies and 
hundreds of people to various 








points in the interior. 
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Moves For Defense 


Army and Navy are already 
at work on proposals to Con- 
gress for national defense ex- 
pansion over and above that au- 
thorized by the last session. Pos- 
sibly new ceilings in air power 
are being considered. The out- 
come of course will depend on 
the turn of war in Europe. All 
evidence points to official de- 
termination, seemingly backed 
by public opinion, that this 
country cannot afford to let the 
Germans win. 

Expansion already has been 
set rolling in a series of admin- 
istrative moves: (1) the Presi- 
dent appointed the new War 
Resources Board to help plan 
industrial mobilization; (2) he 
proclaimed United States neu- 
trality under international law; 
(3) he invoked the neutrality 
law of 1937, and ordered an 
ironclad embargo on arms to 
warring countries; (4) declared 
a limited emergency exists and 
ordered Service gaps filled up 
to total over a million men; (5) 
prepared to crimp the activities 
of propagandists and saboteurs; 
(6) ordered additional garrison 
and air power to Panama and 





Puerto Rico to protect Amer-| 
ica’s Canal life-line; (7) con- 
stant meeting of State, War, | 
and Navy heads with the Presi- 


dent are interpreted as pointing 
toward a High Command, which 
this country has. never had, 
whose objective would be coor- 
dinaticn of government policy 
with military and naval strat- 


egy. 


Navy Two Base Hit 


Two more contracts for Naval 
air bases, one at Kodiak Island 
and one at Sitka, Alaska, bring 
to seven the number of con- 
tracts awarded toward comple- 
tion of the Navy’s far-flung 12- 
airbase expansion, authorized 
by Congress last session at a 
cost of $63,000,000. Seven of the 
bases are in the Pacific, one in 
the Atlantic, and four are on 
the mainlands. A base on Guam 
island was voted down in fear it 
would provoke Japan too much. 
Total cost of the Sitka and Ko- 
diak bases will be $12,739,000, 
under a joint contract with 
three companies, who will com- 
plete the job in about three 
years. Negotiation is under way 
on the five bases not yet con- 
tracted. Construction involves 
dredging, breakwaters, wharf- 
age, buildings, etc. 

Army also is working out a 
program of air bases in Alaska. 
Coast Guard’s proposed Ko- 
diak air base was rejected by 
Congress. 





CURTISS P-42: Recently tested 
new P-42 pursuit ship. The engine, although details are not 
released, is doubtless “more than 1,000 horse power”. 


at Wright Field, Dayton, is the 





ari 


SEVERSKY XP-41: Also just tested is another of the Air Corps’ 


newest pursuits. A little larger than the P-42 the Seversky has 
one of the latest air-cooled engines. 
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N.E. Air Base Sight 


The President has approved 
for a New England Army air 
base, a sight at Chicopee, Mass- 
achusetts. The next step is to 
get the War department to 
stamp their okay on the propo- 
sition before the shovels can 
start to fly. 

The air-minded people around 
Chicopee are right behind this 
decision, pointing out the 
strategical advantages of the 
sight. Its nearness to airplane 
and munition centers as well as 
several important New Eng- 
land cities would come in handy 
in case an international egg- 
dropping contest was called. The 
tract mapped out for the pro- 
posed field contains a total of 
nearly seven square miles of 
level farming land. Close by 
therg-would be the main line of 
either the Boston & Albany or 
the Boston & Maine railroads 
to give quick supply service to 
the base, as well as trunk high- 
ways connecting with the cities. 
October 1 is the day set for the 
great decision by the Army. 


A.C.’s New Guinea Pig 


Lockheed C40-B Army trans- 
port tests at Wright Field were 
showing satisfactory results. 
The ship will be used for Air 
Corps experiments in instru- 
ment landing. Similar in many 
respects to the standard Lock- 
heed transport, the plane is 
nevertheless new in design. It 
incorporates retractable gear, 
pants on nose wheel for less 
drag on the ground. Powered 
with two P & W 400 horsepower 
engines, and built entirely of 
metal, the plane weighs 9,200 
pounds, carries pilot and four 
test observers. It is reported the 
controls and instrument panels 
were designed especially for ro- 
bot landing, and that when ac- 
cepted the plane will be assigned 
to the instrument and naviga- 
tion laboratory, in charge of 
Capt. George V. Holloman and 
Capt. Carl Crane. High ground 
speed of the Lockheed is desir- 
able in that a landing system 
which will handle it will work 
on anything else. The intricate 
instrument installations will be 
transferred from the old high- 
wing Fokker previously used to 
the new Lockheed. 


A. C. Reserve Conference 


The Ninth Annual Conference 
of Air Reserve Officers will be 
held at Mitchell Field, Long Is- 
land, on October 9, 10, and 11. 
It is hoped that Gen. Arnold 
and Lt. Col. H. H. Young, chief 
of the Reserve Division, will be 
present. A special exhibition at 
the Hayden Planetarium will 
help understanding of celestial 
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navigation. Oct. 10 will be Air 
Reserve Day at the Fair. The 
New Yorker Hotel will be head- 
quarters. The boys are still driv- 
ing for extension of cross-coun- 
try limit for inactive status. 


Air Corps Test Unit 


A miniature air force con- 
taining all the major classifica- 
tions of aircraft is now being 
organized by the Army for use 
as a laboratory in which to test 
new tactical ideas and new 
types of equipment. The body, 
known officially as the 23rd 
Composite Group, will be fur- 
nished with the latest type of 
equipment, kept at full author- 
ized strength, and, it is believed, 
will offer the best possible test- 
ing ground for new ideas short 
of actual war. The group will 
base at the home of the Air Tac- 
tical School at Maxwell Field, 
Montgomery, Ala. 

Nucleus of the new organi- 
zation will be the present Head- 
quarters Squadron at Maxwell 
Field with five officers. In addi- 
tion it will contain the 24th 
Attack-Bombardment Squadron 
with 18 officers, the 54th Bom- 
bardment (Medium) Squadron 
with 31 officers, and the 1st Pur- 
suit Squadron with 27 officers. 
Total strength will be 81 officers 
and 614 enlisted men. Organiza- 
tion of the group will be com- 
pleted in December. 

One of the few World War 
aces still in active service, 
Major Frank O’D. Hunter, will 
command. Maj. Hunter, 45, is 
the only third degree member 
of the Caterpillar Club. 


Single Wings For Cadets 


After 30 years of primary 
training exclusively in biplanes 
the Air Corps breaks down and 
tries monoplanes at the Ryan 
school in San Diego, one of the 
nine commercial schools given 
primary training contracts. 
Ryan YPT-16 low-wing metal- 
fuselage trainers, military ver- 
sion of the Ryan S-T, are being 
used. Reasons given by the 
plane manufacturer why Army 
is flirting with monoplanes: (1) 
to shorten the transition period 
between primary and advance 
work; (2) sensitivity of the 
ship early reveals any tendency 
to fly roughly or without coordi- 
nation. 


FlyingFlagshipForAdmiral 


The four-engined Consolidated 
PB2Y bomber, flying flagship for 
Rear Admiral Arthur B. Cook, 
aircraft scouting force com- 
mander, is now in active service 
with the Pacific Fleet and has 
made a number of outstanding 
flights, including a San Diego- 
Seattle flight, and a flight from 
Seattle to Alaska. 





HELPED fe 
BUILD HER ken 


THERES THE BUG THRILL 
OF AN AIRCRAFT CAREER 


START your CAREER sen 
With Aero I.T.I. Training---Over 500 
Graduates Placed In the Industry In 
the Last Year Alone 


Find out about this training in Aircraft 
Mechanics or Aeronautical Engineering that 
has produced graduates who were in such 
great demand. You can start your training at 
home, or take all of it right at the school. For 
full details---including free copy of “The Plane 
Builder’--send the coupon NOW. 


Aero Industries Technical Institute 





5261 -West San Fernando Road, Los Angeles, Calif 





Aircraft Mechanics . .. Aeronautical Engineering 
Offering U.S. Civil Aeronautics Authority Approved 
12 Months Aircraft Mechanics Training. 
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AERO INDUSTRIES TECHNICAL INSTITUTE 
5261 West San Fernando Road, Los Angeles, California 
Please send information on Aviation careers and Aero I. T. 1. courses. I am 
interested in the branch of Aviation checked below: 
0 Aircraft Mechanics (0 Aeronautical Engineering 
(] Undecided. Please send more information. 
Years of High School: [] None; 01 02 O33 OF 4. 
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LOOKING ANEAD WITH THE NAVY 


Superbly manned and equipped, the Flying Forces of the 


Fleet stand ready... an eloquent result of far-sighted prep- 
aration. For over twenty years the personnel of Vought- 
Sikorsky Aircraft has done its part... building better and 
better airplanes to meet the increasingly rigid demands 
of National Defense. Latest of these ... the OS2U-1... is 
now in quantity production. Meanwhile, on the drafting 


boards, even finer Vought-Sikorskys are coming up. 


VOUGHT-SURORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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War’s Progress? 


By Morton B. Curley 


Censorship and the distri- 
bution of downright hocum 
blanket most of Europe's 
aerial activity in zero-zero 
fog. 


Anything written today about 
the progress of World War II 
in the air may be thrown in the 
ashcan by tomorrow’s newspa- 
pers. Any real analysis of 
what’s happened so far will 
have to await the arrival of 
some undisputable news records. 
But we'll stick our neck out a 
bit and do our best to put some 
sort of a picture together. 

Puzzle No. 1 to the public is 
what has become of the mass 
raids that were scheduled to hit 
the chief cities of the combat- 
ants and wipe them off the map. 
For an answer, let’s go back to 
the ideas of the late General 
Douhet, who is usually held up 
as the intellectual papa of this 
sort of war and whose opinions 
are supposed to carry so much 
weight in the staff thinking of 
the Axis air forces particularly. 
Certainly his writings and those 
of his followers are full of such 
raids, and the attendant fire- 
works have caused the Sunday 
supplement writers to overlook 
the main point of his strategic 
theories—the primary duty of 
an air force is to gain control 
of the air. Stick alongside this 
idea one of the few definite les- 
sons of the war in Spain, that 
no real advance on the ground 
Is possible without air superi- 
ority, even though this may be 
only temporary and local, and 
the German use of their air 
force during the advance into 
Poland looks like a textbook pic- 
ture. 

Remember that General Dou- 
het realized it took two to make 
a fight, and his recipe for gain- 
Ing superiority was to catch as 
many of the enemy’s ships as 
possible by immediate raids on 
military fields and aircraft fac- 
tories, and then start raiding 
his tenderest spots on the 
ground. Even according to the 
General this doesn’t necessarily 
include attacks on the civilian 
Population. Either he comes 
up and fights you then, in which 
case you have all the advan- 
tages of picking the place, time, 
and size of the air battle, or 

he saves his ships and re- 
fuses to fight, which gives you 
all the benefits of air coopera- 
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tion with your ground forces 
which he lacks. 

These principles are practic- 
ally foolproof for a superior 
force taking on a much smaller 
one, as was the case with Ger- 
many and Poland. The Ger- 
mans stuck pretty close to the 
book—their first important tar- 
gets were the Polish air bases 
and factories. Then they started 
in on the places they thought 
would hurt the Poles most, 
which weren’t the central parts 
of the big cities but roads, 
bridges, railways, munitions 
factories, troop concentrations, 
etc. Some strength apparently 
was diverted after the first few 
days to raids that didn’t have 
any immediate military objec- 
tives, but these were still a 
minor sideshow activity. The 
Poles have evidently made the 
hard choice of saving as much 
of their air forces as possible 
for further action when they 
figure the opportunities and 
need may be greater, but their 
capacity to replace losses, which 
was never very high, must have 
dropped down close to zero by 
now. If any strategic lessons 
can be learned from this end 
of the war, they’re that a good 
big air force can lick a good 
little one pretty completely in 
a remarkably short time, and 
also that effective air coopera- 
tion on one side and lack of it 
on, the other can make a whale 
of a difference in the result of 
ground fighting. 

On the Western front the 
setup is completely different. 
For one thing, each side is wait- 
ing for the other to start some- 
thing that makes nasty head- 
lines so they can impress the 
world with what dirty ball their 
opponent plays. The forces are 
pretty evenly matched, and par- 
ticularly with air defenses 
brought up to their present high 
point, each side knows it can’t 
hope to put the other on the 
floor with one punch. On land 
everything is arranged for an 
oldfashioned deadlock. 

Old Dr. Douhet’s Favorite 
Prescription doesn’t look so in- 
fallible under these conditions; 
it’s doubtful whether either side 
could gain any general superi- 
ority in a short time. Even 
more, we doubt that either side 
feels sure enough of its power 
to start out trying to pick as 
many fights as it can at the 
risk of losing a lot of ships. We 
look for a certain amount of 
groping around for ideas, spar- 
ring, and experimenting before 


there’s anything like a big push 
in the air. The present war in 
the West looks much more likely 
to start in about where the last 
one left off as far as the air 
is concerned, except that the 
enormous increase in striking 
power since then is sure to make 
the air forces play a far more 
important part in land and 
naval battles. Maybe in a lit- 
tle while we’ll have some large 
scale, long range air operations, 
but meanwhile watch for at- 
tacks by the other services that 
wouldn’t be possible without 
heavy air support. 

It’s far too early to answer 
any of the tactical questions 
that have been argued lately 
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the Essex aerodrome, England. 











ENGLAND NOT FAR BEHIND: 


such as cannon vs. machine 
guns, speed vs. maneuverability, 
etc. Consistent reports give 
some idea of the German bomb- 
ing tactics in Poland, where 
small formations of ten to fif- 
teen ships are apparently used. 
They operate fairly high, prob- 
ably to avoid ground fire, and 
then dive down low over the 
target when releasing their 
bombs. 

If one side gets to where it 
thinks it really has the other 
on the run, we may very well 
get the big raids directed at 
the civilian population that were 
promised for the first night of 
the war. Experience with this 
sort of thing from the time of 
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DOUGLASES FOR FRANCE: In spite of the war embargo pro- 
duction is going ahead on the new Douglas DB-7, many of which 
have been bought by the French Government. 


Fight 


The “Golden Hind”, first of the 


three 32 ton “G” class flying-boats buiit for Imperial Airways 
transoceanic routes, has recently completed test flights in Eng- 
land. The present route schedule of Imperial has not been defi- 
nitely decided. 





Wideworld 


ENGLAND GROOMS HER DEFENSE: English Supermarine 
“Spitfires’ are made ready for any emergencies as they line up at 
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AS OTHERS FLY IT 


Need Air Hooks To Hang ‘‘Keep Out”’ Signs 
Europe Builds Peace Planes Amid War 


Being a neutral is a tough job these days for countries stuck 
in the middle of the war that have to take their neutrality 
seriously. Between ships that are honestly but thoroughly 
lost and those that aren’t too particular about whose air 
they’re flying in, there’s been quite a lot of traffic over 
the smaller nations unlucky enough to lie close to the Main 
Line between England and Grmany. Holland has protested 
to both sides over being used as a shortcut almost daily. 
Denmark and Lithuania have both collected bombs left 
by mistake. The Belgians brought down a British bomber 
that was where it shouldn’t have been, losing one of their 
own ships in doing it. There are very good reasons for the 
neutrals that want to stay neutral getting tough about 
such incidents. Just let one side catch the other’s ships 
coming in pretty regularly over neutral territory they 
figured they wouldn’t have to watch closely, and they'll 
either accuse the neutral of being in cahoots with their 
enemy, or else they’ll becide maybe they’d better help him 
protect his neutrality by sending some of their ships over. 





An idea to be filed for future reference was contributed to 
the British Association for the Advancement of Science by 
H. E. Wimperis, who used to be research director for the 
Air Ministry. Mr. Wimperis claims the increase in perform- 
ance of military ships is all for the best, as it will make 
eventual limitation of air armaments possible by eliminating 
the old struggle over how commercial ships should be counted 
in a country’s lineup. For economic reasons, says he, the 
ceiling of commercial plane performance will be hit a long 
way below that reached by military ships, and they’d 
therefore be useless for bombers. His idea is to limit the 
number of bombers only, and let everyone build as many 
short-range fighters as he wants. 


Britain's accident statistics for 1938 show about twice as 
good a record as that of the year before. Passenger fatali- 
ties over scheduled lines dropped to one per 4,500,000 miles, 
and around 3,400,000 airplane miles were flown per fatal 
accident. Causes line up about like those reported from 
other countries; errors of judgment and faulty flying were 
blamed for about half the crashes. 


Two big German boats for transatlantic work are supposed 
to be well under way. The Blohm and Voss version is said 
to have a gross weight around 50 tons, and a maximum 
range of around 4,400 miles. Its six 1,000 hp. motors are 
expected to give it a cruising speed over a New York-Lis- 
bon run of around 175 mph. with a respectable load of 
passengers. The Dornier Do. 20, probably not as far along, 
will be about the same size, and will try eight Junkers 
diesels mounted in the wings and coupled to four pro- 
pellers. 


The Russians are also busy again with big stuff. They’ve 
turned out a 50 ton landplane called the L.1760 which is a 
descendant of the mammoth Maxim Gorki of a few years 
ago. This one is fitted up for 64 passengers, 16 of them 
being carried in cabins in the wings, and a crew of eight. 
Its span is 210 feet, and it’s pulled along by six 1,200 hp. 
AM-34 liquid cooled engines. 


The speed record for 6,215 miles, whose tossing around by 
the Germans and Italians was reported here last month, 
really took a beating in August. Rossi and Esmond, flying 
an Amiot 370 with two 960 hp. Hispano Suiza 12Y engines 
burning 100 octane gas, upped the Italian mark of 147 mph. 
to 194 mph. They had taken a crack at it earlier in the 
summer, but were forced down after having done a little 
better than half the distance by engine failure. 
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the last war on shows that in- 
stead of breaking the morale of 
a country that is still convinced 
it’s going to win, it makes 
everyone madder and more 
anxious to fight than ever. But 
when the people who are bombed 
are beginning to lose hope of 
eventual victory, when their air 
force can’t do much more than 
pretend to protect them, then it 
doesn’t take much to push them 
into getting it over as soon as 
possible. The prophets would 
probably have done better to 
save their mammoth raids for 
the last week of the war, in- 
stead of letting them go in the 
first. 


Air Line Map Torn by War 


The war has already knocked 
some big holes in the interna- 
tional airline map and others 
may appear before long. Coun- 
tries at war have generally fol- 
lowed the policy of letting neu- 
tral and friendly scheduled lines 
continue over them, but have 
cut them down to following nar- 
row corridors and have tight- 
ened up restrictions all around. 
How safe the neutrals will be 
if they happen to wander into 
an air battle remains to be seen; 
a Rumanian ship on the new 
Bucharest - Warsaw line got 
caught in a German raid on 
Lwow and had quite a time get- 
ting untangled from the fight. 
The value of empire-linking 
routes would never be appre- 
ciated more than in a war, and 
early indications are that most 
of them will continue. Lots of 
lines run for prestige and trade 
expansion, however, will prob- 
ably get the ax as unnecessary 
luxuries. 

Deutsche Lufthansa has been 
cut about the worst of all. Even 
before the official start of the 
war services had been canceled 
and restored again every couple 
of days, so much so that Luf- 
thansa’s schedules got to be a 
sort of crisis barometer. Long 
distance routes like the new line 
to Bangkok and the South At- 
lantic mail were stopped by the 
war, but Condor will keep on 
with the line through Brazil, 
Argentina, and Chile. 

At last report Air France 
was still running its South At- 
lantic service; if this stops air- 
mail from Europe to South 
America it will have to go over 
the North Atlantic and then 
down from the U. S. French in- 
ternal lines and those through 
Europe with the exception of 
the London-Paris run have been 
canceled, but services to Africa 
and the Far East will probably 
keep going. KLM has been hit 
hard, even though neutral. The 
Dutch have been suffering from 
a chronic pilot shortage for 
some time, and when most of 
their staff was mobilized they 





were forced to drop all their 
internal lines and several Eu- 
ropean runs. The route to the 
Dutch East Indies is running, 
however, on normal schedule 
(via Marseilles and Naples)— 
and the London and Scandina- 
vian services are still operating. 
West Indies schedules are, of 
course, uninterrupted. 

Imperial’s first move was to 
throw overboard the Empire 
mail scheme—from now on only 
surcharged airmail will be car- 
ried. This should reduce loads 
enough to get them out of the 
worst of their troubles; just be- 
fore the war broke out they 
asked the Air Ministry for per- 
mission to buy ships in the 
U. S., a step that had been ex- 
pected for some time. Imperial’s 
Atlantic service is scheduled to 
continue up to the time Botwood 
freezes, but Pan American’s 
move to include Bermuda in 
its transatlantic run probably 
means the British have more 
important things on their minds 
than replacing the Cavalier. The 
first flights between Australia 
and New Zealand have been 
made; the best guess is that 
the British will go ahead and 
get their transpacific line run- 
ning from New Zealand to Fiji, 
Hawaii, and Canada in spite of 
the war, even though it may be 
on a pretty skeletonish basis. 
Imperial isn’t saying whether 
or not anything will be done 
about the South Atlantic this 
year, but the answer is probably 
no. Just before the war, rumor 
was about evenly divided be- 
tween the story that Imperial 
was going to go through this 
winter and had definitely de- 
cided to use super-Empire and 
G class boats on the route in- 
stead of landplanes, and the 
other story that the whole proj- 
ect was just as definitely shelved 
for another year at least. 


Taps for Empire Mail 


We think a minute of silence, 
or some other suitable token of 
remembrance, should be paid 
the Empire mail scheme on its 
passing, for we fear its resur- 
rection may be postponed a long 
time. It was a mighty ambitious 
plan, the first large scale at- 
tempt to handle all first class 
long distance mail by air. If 
Imperial’s capacity had been 
equal to its courage in taking 
on the job, the memory of it 
might be happier. As it was, 
the delays and mixups and dis- 
appointed passengers that re- 
sulted from trying to rush 
everyone’s letters half way 
around the world without ade- 
quate preparation rather took 
the shine off it. Even so, it was 
a fine try, and before it begins 
again things will probably be 
well enough arranged in ad- 
vance for it to go off with 4 
bang from the start. 
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‘ON THE LINE IN THE vei A. cies weer 


‘The Proven Champion’— Choice of Leading 


‘Operators Who Know GREAT VALUE 


Smart business-minded operators participating in the C: A. A. training 
Program are using sound judgment in their selection of equipment for 
student instruction. They are bearing in mind the higher standing which 
will be credited to them through teaching in modern planes that enhance 
the student's future pilot rating. They want their record of student accom- 
plishment to stand out. They aim to cash-in on future as well as immediate 
benefits . . . That's why the choice of Aeroncas by operators is increasing 
So fast. Many operators are selecting Aeroncas along with competitive 
makes to provide comparative training advantages and record the proof 
of Aeronca leadership . . . See and fly this “Proven Champion of the 
Low-Price Field”. You'll find the unexcelled craftsmanship — the spirited 
Performance — the ease of control and excellent maneuver ability — the 
low operation cost and other appealing features — make Aeronca just the 
ship you want for training, sportsman flying and all around operations 
* » . Write or wire, today, for complete information. 


dee > 








PRICES REDUCED 


As Aeronca sales have zoomed up- 
ward, production costs have been 
lowered. We pass along to you 
sensational savings. 


CHIEF 50 
50F — Franklin Powered $1565.00 
50L — Lycoming Powered 1595.00 
50C — Continental Powered... 1695.00 


CHIEF 65 
65LA —Lycoming Powered...$1695.00 
65C —Continental Powered 1795.00 


SCOUT 40 
40KC — Continental Powered $1290.00 

















NEW DOUGLASES FOR BRANIFF: T. E. Braniff (left), president 
of the Braniff Airways, signs a contract with Donald W. Douglas, 
president of Douglas Aircraft, for the purchase of four new Doug- 
las DC-3’s. The planes, incorporating all the latest features, will 
probably be used on Braniff’s new “Great Lakes to The Gulf” 
system to be put in operation early in December. Of note is the 
use of full-feathering propellers on the planes following the 
recommendation recently made by the CAA. 


RETURNS TO TAKE OVER: 


F. R. Shanley (left) has re- ‘ 


turned to his duties at the Cur- 
tiss-Wright Technical Institute 
and Lockheed Aircraft Corpo- 
ration after completing a spe- 
cial study of airworthiness 
problems for the Civil Aero- 
nautics Authority. This work 
resulted in a series of reports 
which are being issued by the 
Aircraft Airworthiness Section 
to all aircraft manufacturers. 
Major C. C. Moseley of the 
Curtiss Wright Technical In- 
stitute is shown welcoming 
Shanley back into the fold. 





TECHNICAL ADVISOR: 
Bernt Balchen, noted aviator, 
has recently joined the staff of 
the Airline Feeder System in 
the capacity of Technical Ad- 
visor. In the past, besides 
his record as piloting planes 
on several Arctic and Antarctic 
expeditions, Balchen has been 
counselor and test pilot for the 
TWA and Pan American. At 
presert he is on his way here 
from Norway, to take on the 
new position, where he was 
visiting his homeland. Although 
a Norwegian by birth, Balchen 
is an American Citizen. 





PRESIDENT: Philip G. John- 
son has recently been elected 
president of both the Boeing 
Airplane Company and the 
Boeing Aircraft Company. In 
taking over this new position 
Johnson successfully com- 
pletes two years as vice presi- 
dent of Trans-Canada Air 
Lines. He was formerly asso- 
ciated with the Boeing com- 
pany and the Boeing Aijr 
Transport System previous to 
his entering into the airline 
field. According to the plans, 
Johnson will spend most of his 
time in the executive and 
manufacturing end of the busi- 
ness, where, he states, lies his 
chief interest in the industry. 


3 é 
NO LONGER GROUNDED: Glenn L. Martin, with his mother Mrs. 
Minta Delong Martin, celebrate his sprouting wings again after 
being clipped for fifteen years by insurance companies, by hopping 
an American Airliner for a trip across the country. Perhaps it’s 
just a coincidence that the trip was from Washington to Los 
Angeles, one of the longest possible from their home. 
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RETURNS TO TWA: T. B. 
Wilson announces that he has 
decided to remain with Trans- 
continental and Western Air 
as chairman of the Board of 
directors. There was some talk 
of a resignation last April 
when a change in holdings in 
the company took place. Wil- 
son has been in the transpor- 
tation field for over 25 years, 
only the last ones of which 
have been spent in air trans- 
portation. Recently he com- 
pleted an air tour of Europe, 
developing TWA’s agency con- 
tracts in major European cities, 
and completing the record of 
flying on every major airway 
system in the world. 
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3 INCREASED PROPELLER PERFORMANCE 


) 


1 DECREASING PROPELLER DIAMETER FOR 
INCREASING HORSEPOWER 
Laboratory and flight tests have 


shown the value of blade shank 
cuffs in propeller performance. 
Through the installation of cuffs, 


The four-bladed controllable pro- 
peller has been developed to in- 
crease the effective blade area of 


the propulsion unit, thus permit- 


ting efficient absorption of power cylinder temperatures of ‘air 


from engines of increasingly high cooled engines can be lowered, 


output with propellers of smaller take-off thrust increased and 


B. : diameter than would be feasible blade shank drag of high speed © 
- with a three-bladed design. installations reduced. 

of 
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ch Zz REVERSE PITCH OPERATION 

1s- 

“ Recent tests conducted with elec- 
yn- tric reversible pitch propellers 
of have demonstrated the successful 
oF application of this development. 


With reversible pitch propellers 
installed on the inboard engines 
‘of a four-engine seaplane, it was 
possible to execute 360 degree 
turns keeping a buoy between the 
wing tip float and the hull. 








The above developments, as in the case of “full feathering” which was pioneered by Curtiss, are 
typical of the advanced designs which have characterized the development of Curtiss Electric 
Propellers. The combined advantages of these developments in addition to the following 10 in- 
herent features are offered only in Curtiss Electric Propellers. 


1 Manually selective pitch and automatic constant-speed con- 6 Unlimited pitch range to meet all operating conditions in- 
trol. cluding high-speed diving. 
2 Fast feathering without restriction as to number of feather- 7 Light weight. 


ing and unfeathering operations. 8 Installation simplicity. 







3 Gradual fully-controlled unfeathering to prevent damage to 9 Single-piece chrome-nickel steel hub with multi-bearing tit. oe 
irs. engine. retention. 
fter : a. . 4 , ; 
ping 4 Pitch changing system entirely independent of the engine. 10 Unit type construction for easy disassembly and main- 
it's $5 Uniform operation in all temperatures. tenance. 
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MANUFACTURING 





Coast War Orders 


President Roosevelt’s em- 
bargo proclamation, following 
initiation of hostilities in Eu- 
rope, found some $33,000,000 
worth of fighting planes under 
eonstruction for the Allies in 
Southern California plants. 
While the immediate future of 
work under way was not clear, 
attitude of the manufacturers 
involved was well expressed by 
Donald Douglas with the state- 
ment that “We will continue to 
remain under the guidance and 
direction of the United States 
government in the matter of our 
sales policy and production in 
the face of this crisis. We in- 
tend to follow to the letter every 
new law or regulation of the 
government, regardless of the 
fact that orders for foreign de- 
liveries now under construction 
in our plant are covered by ex- 
port licenses issued by the gov- 
ernment and accepted by us in 
good faith many months ago.” 

It is reported that the French 
orders placed with Douglas and 
North American, call for deliv- 
ery in this country in any case, 
with France assuming full lia- 
bility for export delays. Under 
this program France is believed 
to be gambling on an early lift- 
ing of the embargo. The, Eng- 
lish orders on which Lockheed 
and North American are work- 
ing are said to contain escape 
clauses under which unfinished 
portions of the orders might be 
eancelled at time of establish- 
ment of an embargo, but with 
suitable reimbursement for work 
under way, etc. 


U.S. Plans South Am. Sales 


War brings to American man- 
ufacturers an opportunity to 
take over the South American 
airplane market. Germany will 
be prevented by blockade and 
her own necessities from selling 
and Italy has imposed an em- 
bargo on export of aircraft. But 
important difficulties confront 
U. S. exporters. 

American sales were mostly 
on a cash basis, while Italian 
and German sales were barter 
arrangements and credit terms 
which would be considered very 
speculative in this country— 
payments running more than 
five years, frequently with no 
down payment. 

In the absence of similar 
credit facilities, South Amer- 
ican companies and governments 
would naturally tend to defer 
purchases not urgently neces- 





sary. But the State Department 
has been working for months 
with the Export-Import Bank 
on a credit plan to aid sales 
south of Panama. Chances are 
that some kind of deal will be 
made, even though the U. S: 
will have a near-monopoly on 
the Latin field, credit or no 
credit. 

Trade expansion in South 
America resulting from the war 
will necessitate considerable im- 
provement of airline service, 
and the war likewise will induce 
increased military purchases to 
expand South American na- 
tional defense programs. 

American sales to the down- 
under countries last year 
amounted to $12,500,000. In the 
same period, Italian and Ger- 
man sales totaled about $6,000,- 
000, and they were gaining 
rapidly on the United States. 
French and British distribution 
was negligible, totaling only 
$250,000. 


New Military Orders 


Pratt & Whitney, awarded 
$929,074 by Navy for engines 
and spare parts. 

Elgin National Watch, 
awarded $13,597 for aircraft 
clocks. 

K. E. Parker Company, 
awarded $845,221 for store 
house and power plant buildings 
at Naval Air Station, Alameda, 
Calif. 

Fairchild received a tentative 
Army award of $1,579,338 for 
light training planes Model 
M-6-2, two place tandem low 
wing, with Ranger engine, fol- 
lowing a design competition. 

Ryan got a tentative award 
of $19,350 for a number of 
STA-1 wire-braced low wing 
tandem fabric-covered training 
planes, with Monasco engines, 
following design competition. 


t 


STINSON ‘105’s” 





ON PARADE: 
four days’ production, stand ready for delivery in front of the 
Stinson factory at Wayne, Michigan. 


General Electric was awarded 
$2,678,852 for radio  trans- 
mitting equipment for heavy 
and medium bombardment 
planes, including $417,643 for 
radio for short range liaison 
planes. Also $25,400 for super- 
chargers. 

Pratt & Whitney, $56,250 for 
engines. 

Pioneer Instrument, $506,710 
for indicator assemblies and 
venturi tubes, War Depart- 
ment. 

Kollsman Instrument, $494,- 
940 for altimeter assemblies, 
War Department. 

Wright Aeronautical, $50,824 
for engine parts. 

Curtiss Airplane, tentative 
award of $5,000,000 for high- 
wing-strut-braced monoplanes, 
P. & W. Wasps, following de- 
sign competition. 

Sperry Gyroscope, $1,765,157, 
for sound locators. 

Consolidated Aircraft, about 
$8,485,000 for  four-engine 
bombardment planes, similar to 
Consolidated Type B-24. 

Boeing Aircraft, about $8,- 
090,000 for four-engine bom- 
bardment, similar to B-17B, 
which established the Los 
Angeles-New York course rec- 
ord with crew and passengers 
at 263.8 mph. 

Glenn L. Martin, about $15,- 
815,000, for medium bombers. 

North American, about $11,- 
771,000 for medium bombers. 
Also $1,326,000 for advanced 
training planes of type used at 
Randolph Field. Also $2,707,000 
for basic trainers similar to 
BC-1. 

Vultee, about $2,986,000, for 
trainers not described. 

Boeing Airplane, Stearman 
Division, about $668,000 for 
primary trainers, modern ver- 
sions of PT-13, the standard 
trainer in Texas. 

Lockheed Aircraft, $4,845,000 


13-airplanes-13; representing 





for twin-engined interceptor 
pursuits, similar to Lockheed 
P-38, twin engines. 

A $21,000,000 order of en- 
gines for War Department 
planes will be divided among 
four manufacturers approxi- 
mately as follows: 

United Aircraft, $12,320,000; 
Wright Aeronautical, $7,000,- 
000; Allison Engine, $2,275,- 
000; Aviation Corporation, Ly- 
coming, $270,900. 

Seversky Aircraft, $3,478,000 
for single engine interceptor 
planes. 

Bell Aircraft, $2,839,000, for 
single engine interceptors. 


Hoe Co.—Prints To Parts 


Important among concerns 
edging into aircraft business is 
R. Hoe & Co., of New York, 
century old manufacturer of 
print shop equipment, which is 
going after airplane parts or- 
ders. The Company recently or- 
ganized an “industrial division” 
to pursue an ambitious program 
of product diversification. Hoe 
got one of the original six items 
of the War Department’s “edu- 
cational orders’”—for an anti- 
aircraft gun recoil mechanism. 
Wright, Air Associates, Sperry, 
are among aircraft firms al- 
ready buying parts from Hoe. 


Chicago Cooperates 


Many an envious municipal 
eye is turned on Southern Cali- 
fornia, thriving in the warm 
sunshine of a lucrative airplane 
manufacturing business. One 
pair of eyes so directed are 
those of Chicago, whose Asso- 
ciation of Commerce recently 
engaged the able ex-Director of 
the Bureau of Air Commerce, 
Denis Mulligan, to survey and 
see what could be done about it. 
Mr. Mulligan, and many an- 
other airplane man, are hoping 
that somehow a real industry 
can be built up in small ships. 
If they are not encouraged much 


| by the public attitude toward 


private flying, they at least see 
hope of improvement as a re- 
sult of the civil pilot training 
program. 


UCC Absorbs Bakelite 


The Bakelite Corporation, 
leading firm in the plastics in- 
dustry, which is increasingly 
important in the manufacture 
of airplanes, has been acquired 
by the Union Carbide and Car- 
bon Corporation. 
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West Coast Business 


Completion of negotiations 
for erection of the new $325,000 
Northrop Aircraft Co. plant on 
a 150-acre site at Hawthorne, 
Calif., have been announced by 
John K. Northrop, president. 
Terms of the contract provide 
for the outright purchase of 
72% acres of land by Northrop 
Aircraft from the city of Haw- 
thorne for a consideration of 
$45,000, with the city to provide 
the remainder of the 150 acres 
to be established as a landing 
field. Construction of the 110,- 
000 square foot factory was to 
start immediately, with comple- 
tion scheduled within 90 days. 
Temporary offices have been 
opened in Hawthorne and a staff 
of engineers is already at work 
on preliminary design layouts. 
Hawthorne, site of the new fac- 
tory and flying field, is about 
three miles east of the Los An- 
geles airport at Inglewood. 

Rushing production plans in 
connection with contracts for 
the manufacture of four-engine 
bombers for the U. S. Army Air 
Corps, Consolidated Aircraft 
Corp., San Diego, has installed 
a huge Birsdboro hydraulic 
press, capable of exerting a 
force of 9,000,000 pounds. 

Activities of Ryan Aeronauti- 
cal Company, San Diego, have 
reached new all-time highs with 
receipt of additional U.S. Army 
Air Corps awards, and initiat- 
ing of production in the new 
Ryan factory. Air Corps orders 
so far this year have topped 
$470,000, representing purchases 
of Ryan low wing monoplane 
type primary training planes, 
of which more than $100,000 
worth have already been deliv- 
ered to the Army. Additional 
parts orders awarded Ryan by 
Consolidated, Douglas, Lock- 
heed, and other aircraft firms, 
have brought total business on 
hand to approximately $750,000. 

American Aircraft Co., Long 
Beach, Calif., has announced 
completion of its financing pro- 
gram and early production of 
the 125 h.p. Security sport 
training plane which was ac- 
quired, with all design and man- 
ufacturing rights, through pur- 
chase of the Security Aircraft 
Corp. Factory space is being 
enlarged to provide for orders 
of $45,000 now on hand. 

Aircraft Accessories Corp. 
has filed a registration state- 
ment with the Securities and 
Exchange Commission covering 
100,000 shares of capital stock 
under option to underwriters at 
$1.50 per share. Proceeds from 
the sale of stock will be used to 
complete manufacturing facili- 
ties at the new Glendale plant 
and to expand the facilities of 
the Siebenthaler division in 
Kansas City. Substantial new 
orders have recently been re- 








ceived from various manufac- 
turers for the hydraulic actuat- 
ing devices developed by Air- 
craft Accessories Corp., and for 
the various specialties developed 
by the Siebenthaler division. 
Sale of the additional stock will 
bring outstanding shares of the 
company to 200,000 out of an 
authorized capital of 500,000 
shares. 

A special meeting of stock- 
holders has been called by Don 
P. Smith, president of Inter- 
state Aircraft & Engineering 
Corp., to act on a proposal to 
change the capital structure of 
the company from 500,000 
shares of $1 par value to 200,- 
000 shares of $5 par value, and 
reduce the stated capital from 
$500,000 to $250,000 through an 
exchange of one new share for 
ten shares of outstanding stock. 
The proposed change would 
clarify many problems of the 
company, it was said, and would 
facilitate plans for an expan- 
sion program. 


Addition For No. Am. 


Factory floor space and pro- 
duction facilities of North Amer- 
ican Aviation, Inc., Inglewood, 
Calif, will be expanded immedi- 
ately by 50 per cent as a result of 
recent U. S. Government orders. 
Negotiations are also under way 
for a long term lease on an ad- 
ditional 15 acres of land just 
west of the present property of 
23 acres now under lease. 


Transport Orders 


Chicago & Southern ordered 
three new 21-passenger DC-3 
transport planes for delivery 
during late March for operation 
by April 1, replacing 10-passen- 
ger Electras. Company will take 
three additional ships if public 
acceptance is good and if it gets 
the Memphis-Houston route. 

Northwest Airlines took de- 
livery of its seventh DC-3 to 
handle increasing traffic. 

Braniff Airways will take de- 
livery of four new DC-3’s about 
November 15, increasing to 16 
its present fleet, consisting of 
14-passenger Douglasses and 
Electras. The new DC-3’s will 
have 1100 hp. Wright engines 
and feathering propellers. 

Continental Airlines will add 
two 11-passenger Lockheeds to 
its present fleet. 

United Air Lines ordered six 
DC-4 passenger planes which 
will seat 52 or sleep 26. Pres- 
sure cabins are specified to give 
8000-foot atmosphere at 18,000 
feet. 

American Airlines announced 
the purchase of 15 Douglas 
DC-3s at a cost of $1,800,000. 
Delivery will begin early in 
1940. This order brings AA’s 
Douglas fleet to total of 71. 

































wrenches and grease... 


PREVENT 7ORQUE-TUBE 
THROMBOSIS !” 


HERE’S THE HEART of your control system... 
the Torque Tube. “‘Flow” of motion through it can’t 
be stopped by “thrombosis” — its free, easy movement is 
as vital as the pilot’s steady heartbeat. By specifying the 
standard Fafnir Aircraft Ball Bearings shown above, 
this leading manufacturer mounts his torque tube with 
permanent protection against wear, looseness or binding 

. with complete assurance that it will turn at a 
finger-touch . . . friction-free! 
the finish on 
. . the seals and shields and lubricants 
. . the protective plating of the ball bearings you 


Don’t worry about the tolerances .. . 
balls and races . 


specify for your aircraft applications! Fafnir has already 
licked those problems for you . . . and the tangible proof 
of it is contained in page after page of the right bearing 
for every spot on every ship, in the Fafnir Aircraft Cata- 
log. Write — today — for your handy reference copy. The 
Fafnir Bearing Co., Aircraft Division, New Britain, Conn. 


FAFNIR 


THE BALANCED LINE... 





AVIATION, October, 1939 


















TOMORROW'S HEADLINES ARE ON THE 
DRAWING BOARDS !__ 
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Unbalanced Design 
—Oversize balls, re- 
quiring sacrifice of 
race depth, ring 
thickness 


- RIGHT 


Up go speeds, loads, capacity-weight ratios .. . you’re bumping into new 





balanced design. And for the right bearings for your radical development 


a | FAFNIRS unknowns every day! But you can count ball bearings on the known side. 
ie eee . . . Go ahead and design your “headliner” of tomorrow, or your airliner of 
Sain at Pemahe ve ARE READY today, secure in the knowledge that Fafnir can supply the answer to your 
ones loulennene bearing problems. You'll find the routine applications of propeller-thrust, 

es RIGHT: rocker arms, and engine accessories already provided for in “the most 
NOW! complete line in America,” with extra capacity assured by Fafnir’s famous 


in extended or outboard propeller mounting or vertical flight, draw upon 


Fafnir’s 10 years of aircraft specialization. In almost every case, you'll 


ae 


find a standard Fafnir already designed for your job, in the Engineering 





— eur poe one Catalog. Write for your copy, sent free to designers and executives. The 


heavy rings, requiring . : , ae 7 ae a 
seevition of Gall clas Y Fafnir Bearing Company, Aircraft Division, New Britain, Connecticut. 


e For Aircraft 

Engines and 
Controls 
> +. MOST COMPLETE IN AMERICA 
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ON THE WILLIAM PENN HIGHWAY BETWEEN BLAIRSVILLE AND NEW ALEXANDRIA 


STUDENT mBTRUCTION af TELEPHONE: 
PASSENGER FLIGHTS BLAIRGVILLE 36 
CHARTER TRIPS MEW ALEXANORIA 9608 


Thomas Flying Service 


BLAIRSVILLE PENNSYLVANIA 





August 14, 1939 





Mr. R. E. Palmer 
Aviation Manufacturing Corporation 
Lycoming Division 

Williamsport, Penna. 


Dear Sir: 


Several months ago I received a letter from you asking 
for my humble opinion on the Lycoming Fifty. At that 
time I was not in a very good position to tell you how 
I thought it compared to other light-plane engines that 
I have owned, because I had just taken delivery of a 
J-3 Cub equipped with your Lycoming engine. 


After several months of hard use, I can truthfully say 
that it is the finest engine in its class for my money. 
I have flown ships with three other makes of fifty- 
horsepover engines. The Lycoming is tops. 


From an economy standpoint it can't be beat. I have 
made several cross country trips in it, and find the 
fuel consumption more like a Forty than a Fifty engine. 
To date I have added only one quart of oil between 
changes. And as for the engine requiring attention, I 
find it practically takes care of itself. 


I have several friends that fly from Bettis Airport in 
Pittsburgh, and they are equally enthusiastic about 
your product. Their Taylorcrafts are going all the 


time. 

I expect to be in business for quite a few years, and 
I know that a Lycoming Engine will be used exclusively 
on the light planes that I operate. 


=... 
4m 6A 


See the Lycomin 


Buil hy. us a g Exhibit in the Aviation 


New York World’s Fair 
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P & W Unveils 
‘Double Wasp’’ 


Confirming rumors which had 
been passed around for some 
time that there was something 
under P & W’s hat that was 
worth looking into, was the 
recent unveiling of their new 
high altitude high power 
“Double Wasp” engine, the 
most powerful so far to pass 
the Army’s 150-hour test. The 
design was aimed primarily at 
substratosphere flying where 
the 18-cylinder, twin-row en- 
gine delivers a rated 1600 
horsepower above 20,000 feet. 

The secret of the high alti- 
tude performance figures, ac- 
cording to the Pratt & Whitney 
Engineers, lies in the use of a 
special supercharger which 
“boosts” the air pressure to the 
carburetor permitting a full 
charge of fuel and air to be 
delivered to the cylinders de- 
spite the rarified condition of 
the atmosphere at high alti- 
tudes. For a way of comparison 
this 1600 horsepower output at 
above 20,000 feet is equivalent 
to more than a 3000 horse- 
power output at sealevel in the 
conventional engine. Also the 
lightest present day radial air- 
cooled engine weighs approxi- 
mately 13 lb. per h.p. at sea 
level but from 2 to 24 lb. per 
lb. h.p. at 20,000 feet, while the 
new engine weighs only about 
13 lb. per h.p. at this altitude. 
This reduced weight feature 
plus a small overall diameter 
promises to add _ considerable 
miles per hour on to substrato- 
sphere airplanes. 

Also unveiled with the en- 





gine was the much talked of 
new NACA cowl that takes the 
cooling air in through small 
openings at a very high speed. 
A large conical “spinner” covers 
the hub of the propellor used, 
which is set about a yard in 
front of the cylinders. Rela- 
tively little air is admitted in 
this design to cool the cylin- 
ders, using the principle that 
maximum cooling efficiency is 
obtained when the air around 
the cylinders moves at about 35 
m.p.h. An adjustable opening 
around the motor, regulated by 
fins controls this air speed ac- 
cording to the speed of the 
plane. 


Urges Full Feather Props 


As the result of the Air Safe- 
ty Board’s investigation into 
several recent accidents, a rec- 
ommendation has been handed 
to the CAA that all transport 
planes be equipped with full- 
feathering propellers, or their 
equivalent. In all of the acci- 
dents investigated the cause was 
the failure of one of the engines 
and might have been averted if 
there had been some means of 
“stopping the propeller from ro- 
tating, thereby eliminating vi- 
bration and reducing drag after 
the engine had ceased to func- 
tion.” Prior to the enforcement 
of this requirement, however, 
the Air Safety Board recom- 
mends that all passenger-carry- 
ing air liners be equipped with 
separate manual controls on 
all controllable pitch propellers. 
The effect of the lowering of the 
drag, due to the disc area caused 
by windmilling, when the pro- 
peller is feathered will give the 





NEW P & W DESIGN “Double Wasp”: A side view bringing 
out the pointed nose for use with the new NACA cowl and the 
small overall diameter of 51/4 inches of the twin-row 18 cyl- 
inder arrangement for reduced drag. The first plane to officially 
use this motor is the new Vultee Interceptor-Pursuit now under- 
going flight tests. 
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New NACA low drag cowl: One 
of the possible closed cowl ar- 
rangements that can be used 
with the new Pratt & Whitney 
high altitude engine. 


pilot much greater control of 
the ship. 

Other safety precautions also 
recommended by the board are 
the installation of quick release 
safety belts and “a substantial 
reduction in engine power out- 
put” of transport planes. The 
latter recommendation comes 
from the general sentiment of 
the board that safe power limits 
are being exceeded for take-off, 
climbing or cruising. The added 
stresses imposed on the power 
plants under these conditions 
have done their part toward in- 
creasing the accident rate. 


Automatic Heat Control 


You won’t have to pack your 
red flannels and bathing suit 
the next airline trip you take 
because of the development of 
an automatic thermostat to hold 
an even cabin temperature by 
United Air Lines’ engineers. 
The new control, now undergo- 
ing final service tests, keeps the 
temperature between 72 and 75 
degrees and eliminates a man- 
ual control previously operated 
by the stewardess. 

The rapid changes in outside 
air temperatures emphasized 
the “hunting” characteristics of 
conventional thermostats which 
managed to keep one step out of 
phase with the variations and 
shoot the thermometer up to 80 
degrees or push it down to as 
low as 60. This difficulty plus 
those induced by engine vibra- 
tion and extra weight have been 
overcome so that the automatic 





control is now practical. 


Bad Weather Boon 


A new boon to “soupy” 
weather landing has come out in 
the form of “electron gun” so- 
dium vapor lamps which were 
developed to line the runways of 
airports. Westinghouse Electric 
seemed to be behind the new dis- 
covery and described the system 
as a “combination of instru- 
ment and visual landing.” 

Green and white incandescent 
lights are used to mark the 
boundaries of the runway at the 
beginning and end and sodium 
vapor lamps illuminate the final 
glidepath of the planes, guided 
to the runway by radio beams. 
The lights are set flush with the 
ground and send off rays at the 
angle of approach of the incom- 
ing plane. The system enables 
the pilot to land at conventional 
speeds because the moment he 
sees the first runway light he 
knows exactly how many feet 
he has in which to set his plane 
down. The lamps emit the char- 
acteristic yellow amber sodium 
light and are visible for 410 feet 
in thick weather when ordinary 
light are visible for only 33 ft. 


Woodson Joins Bell 


Announcement has_ recently 
been made that O. L. Woodson 
has been appointed Chief Execu- 
tive Engineer of the Bell Air- 
craft Corporation. A member of 
the Air Corps during the World 
War he is a veteran in the air- 
craft business having been asso- 
ciated with aircraft manufac- 
ture and operation for 23 years. 


New Wing For Speed 


Best information obtainable 
indicates that Langley Field has 
developed a wing section that 
will make possible new airplane 
speeds, perhaps approaching 500 
miles per hour. The National 
Advisory Committee for Aero- 
nautics says “no comment” on 
the report, except to point out 
certain inaccuracies by the 
press. It is safe to state that 
Langley engineers have pinned 
down an air flow phenomenon 
which to some extent upsets the 
“shock wave” theory, long as- 
sumed by airfoil specialists to 
limit speed. It is probable also 
that the NACA development in- 
cludes progress on the so-called 
flying wing, an airplane minus 
fuselage and possibly without 
tail structure, and having the 








engines faired into the wings. 
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» Air Associates, Inc., declared 
the regular quarterly dividend | 
of $1.75 per share on first pre-| 
ferred ($7 cumulative and con-| 
vertible) stock, payable Sept. | 
25, 1939. Also the regular quar- | 
terly dividend of 124c. per share 
on the common stock, payable 
the same date. 


» Borg-Warner 
and Subsidiaries (of which 
Pump Engineering Service | 
Corp. is a subsidiary), for six | 
months ending June 30, 1939, 
net profit of $2,416,050, equal 
to $1.03 per share on 2,336,708 | 
shares of $5 par value common 
stock. Compares with net loss | 
of $633,603 for the same 1938 | 
period. The Corporation de- 
clared a dividend of 25c. per 
share on the common stock, pay- 
able on Oct. 1, 1939. 


Corporation | 


» Chicago & Southern Aijir 
Lines, Inc., for fiscal year end- 
ing June 30, 1939, net earnings 
of $69,596, after all charges 
and taxes. Earnings equal more 
than two and a half times an- 
nual requirements on the pre- 
ferred stock. Compares with 
earnings of $13,074, equal to 
37 cents per share on the pre- 
ferred stock, for the fiscal year 
ending June 30, 1938. 


>» Continental Motors, for 
quarter ending July 31, 1939, 
net loss of $18,575 compares 
with loss of $148,685 in July, 
1938, quarter. For quarter end- 


| $5,803,074. 


| come 





ing April 30, 1939, net profit of | 
$15,430. For nine months ending 
July 31, 1939, net loss of $144,- | 
809 compares with loss of $339,- | 
106 in same 1938 period. 


>» Eastern Air Lines, Inc., for 
six months ending June 30,| 
1939, net profit of $363,416 or | 
87c. a share after tax provision | 
of $123,000. Compares with the 
profit of $147,763 or 35c. a share 
for the like 1938 period. For 
the second quarter of 1939, 


profit of $130,290, or 31c. a| 
share, compared with profit of | 
$48,941, or 12c. a share, for| 


the second quarter of 1938.) 
Total current assets of the com- | 
pany rose from $1,777,291 at/| 
Dec. 31, 1938, to $2,162,917 at | 
Mar. 31, 1939, to $2,397,680 at | 
June 30, 1939. | 
>» Lockheed Aircraft Corp., for | 
six months ending June 30,| 
1939, net profit of $508,860 after 
provision for taxes and depre- 
ciation, equalling 66c. per share | 
on 775,000 shares of common 
stock. Marks a gain of $151,- 
074 over net earnings for the 


first six months of 1938, and is 
the largest profit figure for any 
corresponding period in com- 
pany’s history. Sales for the 
period of $12,565,117 compared 
with $5,111,699 for the 1938 
period, and $10,274,503 for the 
entire year of 1938. Total cur- 
rent assets as of June 30, 1939, 
$9,410,495; current liabilities, 
Backlog as of Aug. 
1, 19389, $26,372,385, compared 
with $23,522,930 as of same date 
last year. 


>» Piper Aircraft 
clared the regular 


Corp. de- 
quarterly 


| dividend of 15c. per share on 
| the 60c. no par value preferred 


stock, payable Sept. 1, 1939. 


>» Sperry Corp., for six months 
ending June 30, 1939, net in- 
of $2,469,576, equal to 
$1.23 a share, against net in- 
come of $2,107,779 or $1.05 a 
share for six months ending 
June 30, 1938. Current assets 
as of June 30, 1939, $15,393,- 
654; liabilities, $5,159,210; 
against $13,265,463 and $4,554,- 
700 respectively a year ago. A 
dividend of $1 per share was 
declared payable Aug. 25, 1939, 
to holders of voting trust certifi- 
cates. 


>» Transcontinental & Western 
Air, Inc. for the quarter end- 
ing June 30, 1939, net profit of 
$8,974 compared with a revised 
net loss of $192,928 for the 
same 1938 quarter. For six 
months ending June 30, 1939, 
net loss of $355,867, against a 
revised net loss of $671,051 in 
the same 1938 period. Compari- 
son with 1938 figures includes 


|an adjustment of air-mail com- 


pensation granted last Decem- 


| ber. 


>» United Air Lines, for quar- 
ter ending June 30, 1939, net 
income of $216,123 after all 
charges, equal to 14c. a common 
share, compared with net loss 
of $243,031 for same quarter in 
1938. For six months ending 
June, 1939, net loss of $202,962 
against a loss of $910,701 for 
the first half of 1938. For the 
month of July, 1939, net profit 
of $179,607 compared with net 
profit of $4,137 in July, 1938. 

>» Western 


Air Express: pro- 


| posed merger with United Air 


Lines is approved by many mi- 


| nority and nine majority WAE 


stockholders on the ground that 
improved volume at _ reduced 
cost would increase earnings. 
United’s application for merger 
is pending before C.A.A., which 
had approved interleasing 
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The U. S. Navy recently placed the 4th production 
order for Curtiss SBC Dive-Bombers—indicating 
how well the SBC type has met the Navy’s rigid 
performance and tactical requirements. 


In squadrons aboard the U. S. Navy’s aircraft 


carriers and in land-based units for Naval Reserve 


operations, the Curtiss SBC Dive-Bombers have 
proven their formidable striking power. 
The new squadrons of SBC-4 airplanes now in pro- 


au 


duction, like the squadron illustrated above, are 
powered by 1,000 h.p. Wright Cyclone engines. When 
completed, these airplanes will render important 
service duty in the U. S. Government’s program of 
building up a stronger Air Arm for National Defense. 


CURTISS AEROPLANE DIVISION 

CURTISS-WRIGHT CORPORATION 

Buffalo New York 
The Pioneers of Aviation 


Official Photograph U.S. Navy 
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Airlines, Here And There 


Trouble puckered the brows 
of the industry’s bosses not too 
deeply as they sat. by day in 
CAA’s hearings on mail rates 
and new routes, and by night 
iollféd around the Carlton. Some 
were unhappy about mail rates 
already determined somewhat 
under asking figures. Concern- 
ing CAA’s charges. that most of 
them had underestimated rev- 
enues and overstatéd their ex- 
penses, one said, “Well, we have 
always been conservative.” In 
the matter of new routes, 48 of 
which have been applied for by 
24 carriers, some busied them- 
selves protesting the other guy’s 
claims, some wondered what 
would be the policy of CAA, 
which had not shown its hand. 

Operators will wait and see be- 
fore they express opinions about 
working agreements signed with 
pilots under the Railway Labor 
Act. Contracts are on paper 
with Braniff, Penn Central, 
TWA, and American. Of course 
the pilots association intends to 
approach all the others for 
agreements, provided for under 
the law. Dave Behnke, chief of 
the throttle-and-rudder men, is 
pleased with results of months 
of negotiation. He says that con- 
ference table talk has improved 
pilot-company relations. Opera- 
tors say okay “but it cost us 
money.” They think the pilots 
were not exactly underprivileged 
before the new deals were made. 

Pan American Airways took 
a firm grip on the stick, deter- 
mined to continue its European 
run through war and winter. 
Meanwhile PAA’s aerial Magel- 
lans sailed their five hop course 
to Aukland, New Zealand; Post 
Office announced it will put mail 
on the run as soon as CAA gives 
it a certificate, told stamp nuts 
that first flight covers should 
earry 50 cents. And in South 
America, though mourning a 
grievous accident at Rio, the 
company must have viewed with 
satisfaction the expected cur- 
tailment of operations there by 
Lufthansa and Air France, who 
are going to meet at sunrise 
without seconds. And to round 
out a swell progress report, the 
system will soon break the 
champagne on its two Boeing 
stratoliners. 

Western Air and United got 
permission from CAA to trans- 
lease equipment so the hardy 
Thirty-Niners won’t have to get 
out of bed and change planes; 
application for merger is pend- 
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ing. TWA filed application for a 
certificate to operate again on 
the old San Francisco-Los An- 
geles run pioneered by Jack 
Maddux, which was pretty nifty 
in 1927 with its shiny Fords. 
Oh yes, and Rickenbacker has 
put those little battery radios in 
Eastern’s planes so the passen- 
gers won’t miss anything unless 
they miss the plane. 


U. $.—Canada Agree 


For years Canada and the 
United States have. whittled 
lazily and tried to outsmart 
each other in aviation horse 
trading. All of it has been 
friendly, and some of it highly 
amusing, as for instance a few 
exchanges between Denis Mul- 
ligan, the amiable former chief 
of the Bureau of Air Commerce 
and Trans-Canada—about fly- 
ing over Maine. Everybody has 
known all along that we could 
have dealt promptly with Can- 
ada if it hadn’t been for Britain 
kibitzing in for Imperial Air- 
ways rights in relation to its 
efforts to put a girdle ’round the 
earth. 

But at long last the United 
States-Canada Civil Aviation 
Conference of August 9-11 at 
Ottawa brought forth an agree- 
ment which became effective Au- 
gust 18. Branch, Mason, and 
Warner, of CAA, attended the 
meeting, along with representa- 
tives of the State Department. 

The agreement, titled “Ar- 
rangement Between the United 
States of America and Canada 
Relating to Air Transport Serv- 





ices,” is in the form of ten ar- 
ticles, which boil down about as 
follows: 


1. It is agreed that air serv- 
ices between the two countries 
shall be governed by the follow- 
ing provisions: 

2. The agreement applies to 
continental United States, Alas- 
ka, Canada, and their waters, 
covering operations owned and 
controlled by nationals of those 
countries. 

3. Each party agrees to grant 
permits to the other for opera- 
tions over and between its ter- 
ritory, except the U.S.-Alaska 
service must eome under a sep- 
arate agreement. 

4. Applications to operate over 
each other’s territory will be 
through diplomatic channels. 
Applicants must justify before 
their proper aviation authori- 
ties. 

5. Terms of permits, such as 
airports, routes, and other de- 
tails, shall be determined by the 
aviation authorities of the par- 
ties, and permits shall be valid 
during compliance with the 
terms, revokable only for non- 
compliance with laws, rules, reg- 
ulations. 

6. Each party agrees not to 
impose restrictions upon the 
other for competitive advantage. 

7. Both parties will conform 
to air worthiness requirements 
of their own governments, but 
the two authorities may commu- 
nicate with a view to uniformity. 

8. Transportation of mail 


shall be subject to agreement 
between the authorities of the 
two countries. 

9. Operations 


contemplated 





CALIFORNIA TO NEW ZEALAND: The California Clipper, one 





of the Boeing 314’s like the ones now flying the Atlantic, has 
recently completed a survey flight to Auckland, New Zealand 


from San Francisco, California. 





shall be subjected to the air 
navigation arrangement effected 
by exchange of notes July 28, 
1938. 

10. The deal is to remain in 
force for two years and there- 
after until terminated on six 
months notice. 

An agreement had been pre- 
viously made between Canada 
and the United States at a 
meeting in Washington in Jan- 
uary 1938. It covered some air 
navigation matters, issuance of 
pilot licenses to nationals of the 
other country, and reciprocal 
acceptance of air worthiness 
eertificates for exported air- 
craft. A 


Negotiates Air Rates 


Civil Aeronautics Authority’s 
chief concern for the last few 
months has been rate making 
for the airlines. Eight applica- 
tions for increases on mail had 
been disposed of as this was 
written. Two of them were on 
Atlantic mail. Hearings have 
been completed on all 15 appli- 
cations except American Air- 
lines which asked for a post- 
ponement. Among the big con- 
cerns, Eastern and Pan Amer- 
ican-Latin America did not ap- 
ply. Likewise a number of other 
systems thought best to leave 
well enough alone. 

Soon after its organization, 
CAA decided to make a com- 
prehensive study of methods for 
determining rates. But many 
pressing problems came up and 
the Board could do no more 
than try to dish out justice. 
Having disposed of many of 
these problems, however, the 
Authority is now going ahead 
with its analysis, to see if other 
than the mile basis should be 
followed. The pound-mile, modi- 
fications thereof, and combina- 
tions thereof will be considered. 

In its first rate determination, 
for Mid-Continent, the Author- 
ity stated that it wished to rec- 
ognize managerial efficiency, 
and avoid compensation for mis- 
management. Mid-Continent was 
found to have underestimated 
prospective revenues and to 
have overestimated prospective 
costs. . 
Again in the case of Inland 
Air Lines, CAA emphasized that 
mail payments will not be al- 
lowed to cover inefficient man- 
agement, and set a rate con- 
siderably under that asked for. 

The Northwest Airlines case 
| was the first in which the trou- 
| blesome weight-credit schedules 
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were involved, and the practice, 
initiated under the old air mail 
law, was abolished. The NWA 
system was divided at Minne- 
apolis instead of at Fargo, and 
each division was given a differ- 
ent rate. The unit rate thus was 
lower, but this was compensated 
by the order paying for total 
mileage. Again it was found 
that the operator had over-esti- 
mated prospective costs. CAA 
admitted it was difficult to esti- 
mate company’s future costs 
upon past experience, because 
of the acquisition of new and 
larger planes. 

Western Air Express was 
given a rate increase because 
its mileage, computed on the 
new airport-to-airport basis, is 
actually greater than the figures 
show, because of mountainous 
terrain. 

CAA found that Braniff Air- 
ways had estimated its costs too 
high and its profits too low, and 
it criticized the increase of the 
president’s salary to $18,000 a 
year, with a proposed further 
stepup of 10%. 

In the Pan American-Atlan- 
tic case many new considera- 
tions arose. Chief among them 
was the Authority’s refusal to 
accept in principle PAA’s con- 
tention that it should have a 
definite return on its total in- 
vestment on the route, and CAA 
therefore declined to consider 
any percentage of such return. 
Again as in other cases, the 
petitioner was found to have 
overestimated costs and under- 
estimated revenues. Partly for 
that reason, PAA’s request for 
$3,819,444 for two round trips 
per week, was cut to $2,454,400. 
CAA admitted that the rate 
might need to be adjusted later, 
because both the Authority and 
PAA were merely estimating, 
having no actual experience to 
work from. For the first time, 
the national defense angle of 
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147.8 


Which is the ratio of passenger- 
miles reported by the Air Trans- 
port Association for all domestic 
lines for August, 1939, to the 
figure for August, 1938. 


Trends for the year have fallen 
off slightly, although still ahead 
of last year, For the first eight 
months traffic stood at 412,348,- 
734 passenger-miles — up 28.1 
per cent. 


Put 
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the law was directly referred to 
in the finding. 

The case of United Air Lines 
should be exceptionally interest- 
ing. UAL carries a considerable 
portion of the country’s total air 
mail, and contends that it is not 
paid proportionately for the 
service. 


TRAFFIC 


>» AMERICAN AIRLINES logged 
a total of 20,085,134 revenue 
passenger miles for August. 
This is a new world’s record for 
traffic over a domestic route for 
a single month and represents 
an increase of 52.7 per cent 
over August, 1938. 








>» Arr Express SHIPMENTS for 
the month of June totaled 71,- 
527, an increase of 28 per cent 
over June, 1938. Shipments for 
the first six months totaled 
392,679, an increase of 23 per 
cent over the same period a 
year ago. 


>> BRANIFF AIRWAYS reports a 
new high of 1,804,230 passenger 
miles for the month of August. 
Revenues for this month ex- 
ceeded those for August, 1938 
by 38.2 per cent. 


>> CANADIAN COLONIAL AIR- 
WAYS reports carrying 1,648 
paid passengers in July against 
526 for the same month a year 
ago. This brought the total up 
to 6,001 paid passengers for 
the first seven months. 


>> CHICAGO AND SOUTHERN AIR 
LINES flew 818,501 revenue 
passenger miles in August, 
representing an increase of 23.4 
per cent over August, 1938. 
Total revenue passenger miles 
totaled 5,563,982 miles for the 
first eight months. 


>> EASTERN AIR LINES reports 
for the month of August a total 
of 7,422,699 revenue passenger 
miles. This figure represents an 
increase of 51 per cent over the 
same month a year ago. 


>> NORTHWEST AIRLINES reports 
an increase of 97.2 per cent in 
the number of passengers car- 
ried for August over the same 
month a year ago. This is a 
new all-time high for North- 
west’s revenue passengers. 


>» TWA LOGGED a total of 10,- 
231,353 revenue passenger miles 
for the month of August. This 
figure represents an increase of 
58.1 per cent over August, 1938. 


>» UNITED AIR LINEs reports an 
estimated figure of 17,136,000 
passenger miles flown during 
August. This figure gives an 
increase of 41 per cent over the 





same month a year ago. 








e AIRMASTER e 


2-WAY RADIO 


for the SMALL or LARGE Airplane > 


Airmaster Midget “R” series of superheterodyne receivers, 
supplied as completely dry battery operated receivers or 
with dynamotor for operation from aircraft’s 6 or 12 volt 
source of supply. Receivers measure 6%” long, 5144” high 
and 35%” deep, weigh 3 lbs., 4 oz. Model “R” Airmaster 
Midget receivers cover frequency range of 180 KC to 420 
KC Beacon and Weather Band, and 2000 KC to 4500 KC 


Communication Band. 


Model BR Receiver 
— completely dry 
battery operated. 


Model 6R_ Receiver 
—6 volt battery op- 
eration. 


Model 12R Receiver 
—12 volt battery op- 
eration. 


Price complete 


err eT eer $94.00 


All models with ap- 
proved feather- 
weight headphones, 
tubes, dry batteries, Model R Receiver 

battery box; or 6-12 

volt dynamotor, all necessary interconnecting cables. Total 
weight with accessories—1l11 Ibs., 12 oz. 


MODEL D-6 MIDGET TRANSMITTER: Compact, efficient, 
medium powered. Size 63%” long, 5%” high, 35%” deep. 
Weight—=3 Ib., 5 oz. 


ECONOMICAL-—A REAL BATTERY SAVER—PLENTY OF 
OPERATING RANGE. 


Carrier output—8 watts, 100% modulated, 12 volt input at 
4.75 amperes. 





Price with all accessories, including dynamotor, anti-noise 
microphone, tubes, crystal, interconnecting cables. . $137.50 


MODEL 12-R RECEIVER AND D-6 TRANSMITTER: Total 
weight of combination, including dynamoter supply, metal 
tube receiver, transmitter, headphones, tubes, anti-noise 
microphone and interconnecting cables, 18 Ibs. 


Price with all accessories....................... $215.25 


MODELS BR-6R- 
12R RECEIVER 
WITH MODEL D4 
LOW POWERED 
T RANSMITTER: 
For self-contained 
dry battery or 6-12 
volt storage battery 
operation. Total 
weight of combina- 
tion, including dyna- 
motor or dry battery 
supply, Superhet. 
receiver, transmitter, 
headphones, anti - 
noise microphone, 
tubes and intercon- 
necting cables, 15 
lbs., 7 oz. 


SS AME A? $182.70 


Model D-6 Transmitter 


Price with all accessories 


See your dealer or write. 


AEROVOICE INC., Islip, L. |, N. Y. 
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Tethering the Airplane 
(Continued from page 35) 





edge acts as a leading edge with 
resulting high peak pressures along 
the trailing edge. This frequently 
results in pressures sufficient to dam- 
age the structure aft of the rear spar. 
In addition to the trailing edge of 
the wings, the ailerons, elevators and 
rudder may similarly suffer. In the 
case of the control surfaces, the situa- 
tion is further aggravated by the fact 
that unless they are adequately locked, 
they may be swung violently from one 
extreme position to the other by wind 
gusts, resulting in serious damage. 
This damage may require replace- 
ment or extensive repairs to the sur- 
faces before the airplane is again 
flown or, even worse, the damage may 
be unnoticed and the airplane may be 
flown, getting into subsequent difficul- 
ties in the air. Bearing this in mind, 
the controls should always be locked 
in approximately their neutral posi- 
tion, except that the elevators should 
be locked so that they are approxi- 
mately parallel to the ground. 

The locking of the controls presents 
a problem which can probably best be 
solved by the manufacturer of the air- 
plane. Airplanes equipped with auto- 
matic pilots should be tethered with 
the pilot turned to the “on” position. 
A practice which has been fairly com- 
mon has been to place two felt lined 
boards, one on each side of the sur- 
faces, placing one end of each board 
over a portion of the movable surface 
and the other end over a portion of 
the fixed surface. A bolt is passed 
through the gap between them and 
tightened by means of a wing nut. 
This is a simple means of locking the 
surfaces: but presents the dangerous 
possibility of the pilot getting into his 
airplane and taking off with one or 
more of the controls locked. Several 
years ago a large bomber was taken 
into the air with one of the controls 
locked. This resulted in a fatal crash. 
Some of the airlines haye resorted to 
a modification of this method. They 
have attached a cable to the boards, 
the other end being fastened either to 
a ring imbedded in the runway or to a 
heavy weight placed on the runway. 
The object of this is, that if the boards 
are not removed before take off, the 
cables will pull them out automatic- 
ally. If the military services and air- 
lines with all their elaborate precau- 
tions to avoid accidents feel that there 
is a hazard in the locking of controls 


and the possibility of the pilot taking 
off with one or more of the controls 
locked, then it certainly behooves the 
individual operator to be very careful 
when he finds it necessary to lock the 
controls. For this reason it would 
probably be desirable for the private 
owner to lock his controls in the cock- 
pit by means of a suitable harness so 
arranged that it would be impossible 
to sit in the pilot’s seat without first 
removing the harness from the con- 
trols. It would be very desirable if 
manufacturers of commercial aircraft 
for use by private owners would pro- 
vide such harness for this purpose. 

When the “rationalized” Civil Air 
Regulations were promulgated in 1934, 
one of the problems encountered by 
the Department of Commerce engi- 
neers who drafted the new regulations 
was to make adequate provision for 
the rear lift truss of externally braced 
wings. The “rationalized” wing de- 
sign conditions did not give down 
loads on the rear spars. To insure 
that reasonable structure capable of 
taking down loads was built into the 
airplane. Condition V_ (Inverted 
Flight) was included in the Regula- 
tion. This condition is empirical but 
was necessary in order that some cri- 
terion be available to give a minimum 
of structure. Notwithstanding this 
precaution, there have been cases in 
service where the rear lift truss has 
been damaged by wind forces when 
the airplane was tethered out, tail 
into the wind in a tail down position. 
In general, it appears undesirable to 
tether aircraft out in the open, in this 
attitude. 

Irrespective of whether the airplane 
is pointed into the wind or tailed into 
the wind, it is readily seen that unless 
“spoiler boards” are used, the airplane 
should be in a substantially horizontal 
position, so that the lift on the wings 
either up or down will be reduced to 
a minimum. The airplane with tri- 
cycle landing gear automatically has 
the desirable characteristic of being 
in a substantially horizontal position. 
Just another good point in favor of 
this unusual type of gear which will 
undoubtedly be the conventional gear 
of the future. 

Seaplanes at rest on either land or 
water similarly have their wings at a 
relatively small angle to the wind. 

From the above, it appears obvious 
that the best procedure would be to 
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place the airplane in an approximately 
horizontal position facing into the 
prevailing winds, properly tethered 
down, with wheel chocks in front and 
back of each wheel, with parking 
brake on, with tail wheel locked in 
fore and aft position, and with con- 
trols locked. There are two ways in 
which the airplane may be placed in 
a horizontal position. One would be 
by placing the tail wheel or tail skid 
on a substantial pedestal. (See Fig. 
1) The other would be to roll the 
main wheels into a shallow pit so that 
the fuselage would be relatively level 
and just clear of the ground. (See 
Fig. 2) The former was used by the 
Byrd Antarctic Expedition and proved 
quite satisfactory. Great care must 
be taken, however, to make sure that 
the pedestal is substantial and that the 
tail will not be blown off of it. The 
wheels should be properly blocked 
and the airplane wings tied down to 
substantial stakes or anchors buried 
in the ground. The shallow pit in 
which the main wheels may be rolled 
provides an excellent means of block- 
ing the wheels. There is no danger 
of the tail blowing off of its pedestal 
as it will now be on the ground. 
There is a further consideration favor- 
ing this procedure. It is well-known 
that there is a considerable velocity 
gradient varying with altitude. That 
is to say, at high altitudes the wind 
velocity may be considerable but this 
velocity decreases very markedly as 
the ground level is approached. The 
effect is identical with that of water 
flowing in a stream. The water that 
is in the middle of the stream (far 
from the banks or bottom) flows at a 
high rate whereas the water adjacent 
to the banks or bottom flows at a rela- 
tively slow speed. Bearing this in 
mind the nearer to the ground that the 
airplane is, the less will be the wind 
velocity and hence the less the forces 
acting upon it. There is a possible 
disadvantage to this arrangement, 
namely that sand and small particles 
blown along the surface of the ground 
will strike an airplane tethered in a 
pit to a greater extent than when 
tethered above the ground. The im- 
portance of this consideration will 
depend largely upon the conditions of 
the field on which the airplane is 
tethered. In general it would be inad- 
visable to tether airplanes out in the 
open where they might be subjected to 
an appreciable amount of “sand blast- 
ing”. In all cases when aircraft are 
tethered out, all openings such as air 
scoops for ventilating and cooling also 
open cockpits, etc., should be suitably 
covered. 

To be continued in an early issue. 








What will Curtiss-Whight Tech training do for you? 


The wise investor always determines in advance 
what the return will be on his investment before 
he puts cash “on the line". You, who plan to 
invest in a course of training to prepare you 
for your future, must do the same. It is even 
more important to you, since your choice of 
training will determine how much money _you 





will make all the rest of your life. Curtiss-Wright 





Tech career training is carefully designed to 


do just one thing—MAKE MONEY FOR YOU, 
and for all other Curtiss-Wright Tech graduates. 


<URTISS 





Our hundreds of successful graduates prove that 
Curtiss-Wright Tech training gets results and al- 
ways pays. It has provided them with a profitable 
occupation and secure future since it trained 
them in advance for the highest position they 
could ever expect to occupy. IT CAN DO THE 
SAME FOR YOU. 


We invite your consideration, investigation and 
comparison. The handy coupon will bring you 
full details. Use it. 
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TECHNICAL. INSTITUTE 


GRAND CENTRAL AIR TERMINAL ¢ 1226 AIRWAY 
GLENDALE (LOS ANGELES) CALIFORNIA 


Aeronautical 
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Without cost or obligation send me full information and catalog on the course checked below. 


Major Career Courses 
C) MASTER AVIATION MECHANIC © (—) AIRCRAFT, sHeeT LUE PRINT 
C) AERONAUTICAL ENGINEERING 


Offering specialized and proven training in 


Engineering & Master Mechanics 
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POST GRADUATE AERONAUTICAL 
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for New York 


A goal of 500 is set for the 
number of seaplane bases to be 
built throughout New York 
State by the end of the summer. 
This plan is part of a nation- 
wide program to establish these 
bases on navigable waters and 
is being carried out through the 
cooperation of the NYA, who 
furnishes the labor, the CAA 
who furnishes the specifications, 
and the local authorities around 
the base who furnish the ma- 
terials. 

As a result of this program 
so far, seaplane landing facili- 
ties have been established along 
a coastwise route extending 
from Maine to Key West, and 
along the Gulf of Mexico from 
Key West to Louisiana. A net- 
work of bases is also being es- 
tablished in the Great Lakes 
region and in the Mississippi 
Valley as well as along the Pa- 
cific Coast. 

The series opened in New 
York State has been planned to 
connect the Atlantic Coast with 
the Great Lakes region. An 
air tour was made to officially 
open 17 of the bases and among 
those participating were: Ed- 
ward J. Noble, Assistant Secre- 
tary of Commerce and former 
Chairman of the CAA; Rudolph 
Loening, President, and George 
Post, Vice-President of the Sea- 
plane Flying Association; Rob- 
ert Aldrich, Chairman of the 
New York State Aviation Asso- 
ciation, and Captain Robert S. 
Fogg, of the CAA. 


New dealers and new sales for 
Aeroncas seem to have sprung 
up over New England through 
the work of the Inter City Air- 
lines of Boston. Three dealers 
have recently been established 
with David Raub, operator of 
the Nantucket Airport, as a 
dealer for Cape Cod and the 
islands of Martha’s Vineyard 
and Nantucket; Haroil Pugh 
of Flirite School of Aviation of 
Burlington, Vermont, has been 
appointed distributor for the en- 
tire state; and John Griffin, 
operator of the Hanover Air- 
port, is to take care of south- 
ern Massachusetts plus Rhode 
Island. 


State charters were recently 
given to the West Memphis Air- 
port Commission and the West 
Memphis Flying Service to op- 
erate flying schools and a gen- 
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MICHIGAN’S FIRST: Crystal Lake, at Beulah, furnished the 


site for this new seaplane base. 


built under the C.A.A.-N.Y.A. program. 


eral flying service. Incorpora- 
tors of the Airport Commission 
were J. C. Rainer, Jr., Z. T. 
Bragg, Charles J. Upton and 
E. B. Crawford. The capital 
stock was placed at 100 shares 
at $100 each with a capital of 
$500. 


Enlargement of Metropolitan Air- 
port at Palmer, Mass., by Tobias 
Brothers, owners, is announced 
by Pilot Al Brill, operator- 
manager. Land next to the 
field is to be acquired making it 
possible to add 500 feet to the 
north-south runway, for a total 
length of 2,500 feet. The sur- 
face has been scraped and 
rolled, and the town has scraped 
and rolled the road leading to 
the airport. Gravel runways 
have been sufficiently hardened 
during the wet season to permit 
unirterrupted operations. 


It's now a law, according to a 
recent CAA amendment to sec- 
tion 50.1041, that a student pilot 
following the CAA controlled 
course can get his private cer- 
tificate at the end of 35 hours. 
This is, of course, providing the 
instructor has been re-rated un- 
der the new requirements. The 
course outlined has been under 
experimental use for a consid- 
erable time but now becomes 
legal. Seventeen hours dual or 
check time is required and 18 
hours solo time, with at least 2 
hours solo to consist of cross- 
country flying which shall in- 
clude at least one flight over a 
course of not less than 50 miles 








with 2 full stop landings at dif- 
ferent points. 


In the city famous for fizzes, 
the National Association of 


State Aviation Officials will hold 
its Ninth Annual Convention, 
13, and 14. 


October 12, New 
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NEW WINCH: A feature of 
the Frankfort Meet was this 
winch, said to be capable of 
launching a ship at 45 m.p.h. 


It is the first in the state to be 








GLIDER GADGET: A small parachute attached to the launch- 
ing cable to prevent kinking after release, was introduced at 
the American Open Soaring Meet at Frankfort, Mich. 
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MAIL VIA GLIDER: Stan Corcoran of Frankfort, Mich., de- 
livering a mail pouch to Postmaster Jerome Wilhelm at Tra- 
verse City, following a 50-mile flight with Postmaster Cliff 
Eastman, of Beulah, as passenger. 
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Orleans’ Hotel Roosevelt will be 
the place. Discussions include 
private flying, airports, and co- 
ordination and law, according 
to a recent announcement by 
President Les Morris of Con- 
necticut. 


Dedication day for Reading Mu- 
nicipal Airport has been set for 
October 7 and 8 and the pro- 
gram is being set up by Man- 
ager Melvin Nuss. The airport 
is now ready for use following 
several years of careful plan- 
ning and efficient execution. 
The hangar and repair shop 
contract has been awarded to 
Richard C. Estler, formerly of 
Whander Field, and already 
there are 10 permanent tenants. 


Nearly 75 pilots, plane owners 
and student fliers from around 
Reading, Pa., got together not 
so long ago to form the “Read- 
ing Aviation Association.” The 
aims of the new organization 
are to promote aviation and in- 
crease the number of pilots in 
the vicinity of Reading. The 
first meeting went over with a 
bang from which emerged a 
constitution and the following 
men as officers: President, Carl 
M. Sisk, Vice President, J. 
Turner Moore and Secretary- 
Treasurer, Clifton O. Hadley. 


Kansas City is dedicating her 
modernized municipal airport 
with an appropriate fanfare of 
air maneuvers and entertain- 





ment on September 30th. The 
field now boasts a complete new 
runway system and improved 
terminal building facilities. 
Municipal authorities invited 
most of America to come to the 
celebration, a procedure that 
many other cities might well 
follow. Courtesy flights for the 
lay public and a free exhibit 
of modern transport planes 
feature the one-day program. 





Earl L. Johnson of Cleveland, 
Ohio, has recently been ap- 
pointed the State’s new Direc- 
tor of Aeronautics. Mr. John- 
son fathered Ohio’s aviation 


laws and his first undertaking 
under the new position will be 
a campaign to airmark every 
municipality in the state. 


He 





LANE AVIATION TAKES OVER: A change of hands took place 
recently when H. C. Robbins Co., of the Cleveland Airport sold 
its operating assets to the Lane Aviation Corporation of Colum- 


bus, Ohio. 
new management, it is planned. 


Things will go on the same as usual under the 
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Light Plane Makers Get Together 


Cleveland was full of light plane makers and their repre- 
sentatives during the week-end of the races and one of the 
best things that happened was the meeting at which offi- 
cials of the three leading companies sat down together to 
talk over air tour plans. Out of this meeting grew an 
executive committee consisting of Wootten (Aeronca), Tay- 
lor (Taylorcraft), and Heflin (Piper) which may do much 
to solve some of the commor problems of the low-priced 
airplane industry. Ever since the glow of prosperity 
warmed this branch of the industry the principals have 
been on speaking terms but this is the first sympton of a 
constructive program of cooperation. And this is as it 
should be. With a probable total output in excess of 2500 
airplanes for 1939, the light plane business has reached 
that point where envious eyes are being cast upon it from 
many directions. The fellows who have struggled to make 
it what it is today can ill afford to dissipate their energies 
in quibbling among themselves. If they are wise they will 
unite against the possibility that they may be deprived 
of the fruits of their labors. 


With plane propagation progressing at an unprecedented 
rate we are still worried about the hundreds of homeless 
ships that will be exposed to the uncertain weather of the 
equinox and the blustering winter winds. So are the insur- 
ance companies. And we are further alarmed by the dis- 
covery, by direct questioning, that a good many experienced 
pilots and operators don’t know as much as they should 
about staking-down an airplane. Through the cooperation 
of Aereo Insurance Underwriters we present, on page 134 
the first of two practical articles covering the principles 
behind the correct methods of tying up a ship so it will be 
there when you come back for it. But there is no perfect 
substitute for a hangar and some smart manufacturer can 
make a lot of money for himself and save a lot for others 
by turning out one that airports can afford to buy on a 
self liquidating basis as suggested in this column last 
month. 


Our hangar manufacturer has already lost one sale to 
Operator Jacoby of Sterling, Ill., we are told by Harry 
Shaffer of Interstate Credit Corp. Jacoby was smart enough 
to sell a billboard advertising company on the idea of 
setting up three large boards to form three sides of a 
rectangle on the highway side of his airport. He roofed 
over the top and now he has a very adequate shelter for 
his ships. It cost the billboard company $625 and Jacoby 
$525. He ought to be able to rent hangar space at a very 
low rate. And there are lots of billboard advertising people 
looking for just such spaces around the country. 
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SIX FOOTERS: During the recent Taylorcraft distributors’ 
meeting at Alliance, Sales Manager Cari Elkins lined up this 
group of representatives, all of whom stand over six feet, weigh 


Up to 215 Ibs., and have made outstanding flights. A number 
of important merchandising problems were discussed during 
the all-day sessions, and a banquet followed in the evening. 
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is a transport pilot of consider- 
able experience, and is very 
active in aeronautical affairs 
in Cleveland. 


Some 350 ranchers, business ex- 
ecutives, and airline personnel 
from all over the country 
dusted off their ten gallon hats, 
polished up their spurs, and 
galloped out to the Robber’s 
Roost Ranch near Medicine 
Bow, Wyoming, on September 
10th, at the invitation of “flying 








rancher” Thomas Wolfe, vice- 


president of Western Air Ex- 
press. Wolfe runs the sheep 
ranch as a hobby and once a 
year stages a real round-up 
with special ranch food, games, 
costumes, ete. . 


Troy Colboch and Jerry Keeley 
flew their Taylorcraft endur- 
ance plane “Miss Santa Ana” 
through the air with the great- 
est of ease for 8 days, 8 hrs. 
and 55 minutes, but were 
finally forced to land when 
caught in a bad rainstorm. 





AIR CORPS MOVES IN: Instructors and cadets at Grand Central Flying Schoo! and Lycoming 
Stearman trainers furnished by the Air Corps for their instruction. 





REPORT CARD 


Of Air School 





Air and Marine navigation courses 
are planned at the Franklin In- 
stitute, Philadelphia, during Oc- 
tober. The courses to be taught 
are directed along lines now 
fostered by the government and 
are largely suited to the re- 
quirements of the CAA’s train- 
ing program for private flyers. 
At the same time these courses 
are being given a ten weeks 
series of lectures and lesson as- 
signment work in piloting and 
dead reckoning will be given in 
Philadelphia by instructors of 
the Weems System of Naviga- 
tion under the auspices of the 
Franklin Institute. These lec- 
tures lead directly to the study 
of celestial navigation which 
course will begin in January. 
The New York, Philadelphia 
and Pittsburgh planetariums 
will be used in conjunction with 
the Weems instructing in Phila- 
delphia for illustrative lectures 
in these cities. 


Two annual awards have been 
set up by the Air Transport As- 
sociation. One is a fellowship in 
meteorology worth $500 to be 
awarded each year to a college 
or university student to do re- 
search on a subject to be se- 
lected by the air transport me- 
teorological committee in col- 
laboration with the Weather 
Bureau. The other is a total of 
$500 to be divided among first, 
second and third place contrib- 
utors toward improved weather 
forecasting and _ dispatching. 
Only air line employees are 
eligible. 


Sixty-five universities offer courses 
in aeronautical engineering, and 
high schools and junior colleges 
are increasingly active; courses 
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are being offered in mechanic- 
training, meteorology, aircraft 
design, and radio. Aviation 
training in schools is being 
pushed by the U. S. Office of 
Education, according to a re- 
cent statement by Commissioner 
Studebaker of the U. S. Office 
of Education. 


With both civil and military 
aviation training at a new all- 
time peacetime peak Major 
Moseley’s Curtiss-Wright Tech- 
nical Institute at Grand Central 
Air Terminal, Glendale, Calif., 
currently presents an interest- 
ing picture of mixed activities. 
More than 700 students are 
being trained in various phases 
of aviation. Some 500 students 
are enrolled in the engineering 
and mechanic courses super- 
vised by a faculty of about fifty 
men. No flying is involved in 
this civilian branch of the 
school. On the military side 
about 200 men are receiving 
instruction, of which number 
about two-thirds are being given 
Army mechanic training and 
the remainder are receiving 
primary flight instruction under 
the Grand Central Flying 
School division of Curtiss- 
Wright activities. So great has 
been the activity that numerous 
new classrooms and shop rooms 
have been provided, with facili- 
ties taxed to the limit of avail- 
able buildings. New dormitories 
have been built to house mili- 
tary personnel. A new landing 
field devoted exclusively to mili- 
tary training has been devel- 
oped near Chatsworth. 


First De La Cierva Fellow, Sam- 
uel B. Sherwin of New York, 
has been appointed to conduct 
fundamental research in ro- 
tary wing aircraft in the Gug- 
genheim School of Aeronautics. 
Coincident with the appoint- 
ment was the beginning of a 
new graduate curriculum in this 
field of study, believed to be the 


first in an American or Euro- 
pean university. The fellow- 
ship has been established to 
promote fundamental research 
in this branch of aeronautical 
engineering. As for the new 
graduate curriculum in rotary 
wing aircraft, it will be open 
to students qualified by pre- 
vious training in aeronautics, 
mathematical physics and will 
lead to the degree of master of 
aeronautical engineering. 


Sixty young men, chosen by the 
Baltimore (Md.) Public School 
Placement Bureau to learn the 
making and assembly of air- 
craft parts, are now at work 
at the Glenn L. Martin plant. 
The classes maintain five-day, 
eight-hour schedules, with the 
students punching the time 
clock. Although tools and ma- 
terials are furnished by the 
company, no work produced at 
the school will be used in ac- 
tual planes. 





Blind Landings 


(Continued from page 31) 








Directly in front of each 
localizer transmitter is a field 
monitor which not only indi- 
cates that the transmitter is 
putting out a signal but accu- 
rately checks on the disposi- 
tion of the 90 and 150 cps 
components relative to the run- 
way course. Actually this mon- 
itor takes the place of the 
aircraft localizer receiver and 
indicates the proper operation 
in the same manner. The indi- 
cations of the monitor are 
taken to the control tower and 
lead through the _ selector 
switch to a zero-center indi- 
cating instrument. 


The Glide 


The glide path transmitters 
are essentially similar to the 
localizers, except for frequency 


Path Transmitters 








(93.9 Me developed from a 
3912.5 ke crystal). The 300 
watts output is modulated at 
60 cps by the simple expedient 
of applying a-c to the plates 
of the final amplifier. A diode 
monitor relays an output indi- 
cation to the tower, and indi- 
cates the power output and the 
position of the glide path. The 
antennas are of the _ loop 
variety. 

A feature of the installation 
is the fact that the glide path 
transmitters are located to the 
side of the run-way, and hence 
send the signal contours across 
the line of flight. By proper 
proportioning the antenna di- 
mensions, paths of equal signal 
may be found, in the vertical 
plane through the runway, 
which are either curved, or, by 
suitable choice of dimensions, 
substantially straight up to 600 
feet altitude. Two of the glide 
path transmitters are set up 
with curved glide-paths, the 
other two with the quasi- 
straight variety. 


Receiving Equipment 


The cross-pointer type of in- 
dication is used in the plane. 
The horizontal pointer is oper- 
ated on the signal strength re- 
ceived from the glide path 
transmitter, and hence it is 
essential that the receiver sen- 
sitivity and transmitter power 
output remain constant. The 
vertical pointer is operated, on 
the other hand, by the rectified 
outputs of the 90 cps and 150 
eps filters from the localizer 
receiver. This indication de- 
pends on a ratio of signal 
strengths rather than on a 
single value of signal strength. 
Great sensitivity is not neces- 
sary, in view of the high power 
of the glide-path and localizer 
transmitters. 


Demonstrations of the sys- 


| tem were carried out in three 


different ships: a DC-3 of 
United Airlines, the UAL 
“Flight Research” Boeing, and 
a C.A.A. Waco. Your reporter 
had the pleasure of being flown 
by Benny Howard in the Boe- 
ing, and came away convinced 
that the system actually per- 
formed according to claims. 
Apparently this was the con- 
census of opinion of those pres- 
ent. If the plans come to ma- 
turity, it seems likely that ten 
airports will be equipped, one 
direction on one runway each, 
as soon as possible. The com- 
mittee recommended that the 
ten installations be spread over 
ten airports, rather than that 
two directions be equipped in 
any one location. Thus it ap- 
pears that the long awaited day 
when blind landing  proce- 
dures are to become a matter 
of routine, is soon to arrive. 
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‘Model 635, 
Dual Carburetor Temperature 
Indicator 


Model 635 
Dual Oil Temperature Indicator 


Model 635 
Dual Cylinder Temperature Indicator 


With two complete instrument mechanisms assembled in one standard 
case and operating independent of each other, the Weston Dual Tempera- 
ture Indicator cuts space requirement exactly in half. In addition, im- 
provements in magnet and circuit design save appreciably in overall 
weight, as compared with two separate indicators. » » » Weston Dual 
Thermometers are available for indicating Carburetor Air Temperatures 
.-- Oil Temperatures... and Cylinder Temperatures. Complete details 
available in booklet form. Send for your copy. Weston Electrical Instru- 


ment Corporation, 616 Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 


Aircraft Instruments 
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SPARTAN’S $100,000 EXPANSION 


PROGRAM COMPLETED INCLUDES 
PERSONNEL OF 170 















36 Flight and 28 Ground School Instructors 





W E sae EQUIPMENT 
ITH thousands of men looking for jobs in over- 5 Flying Fields and complete facilities of one of the nation's 
eadcin airports. 

crowded fields, Aviation is hunting’ for men TRAINED to =<" 57 Training Planes 

seed their places in this fast expanding Industry. Today {7 Modem Duidinm, lactating 7 Modem Deraiterin, sett 

Aviation presents the opportunity for YOUR future. Get over Pulling. hewn Ng ion, ee Meteo ie 

on the other side of the fence with SPARTAN TRAINING, aa eae oie tn oie Seb Sol Zz 
a : ; and Parachute Packing Departments. Radio Laboratory in- 

approved by the Civil Aeronautics Authority and the Army cluding Code, Transmission and Receiving. 

Air Corps—the highest endorsement possible. He | anes Magy REN : Serle Sm ARO See 'e 

fry : Fall enrollment of 350. 





225 HOURS PER DAY FLYING SCHEDULE 
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HOME OF THE DAWN PATROL 


IN THE @S)cENTER of Mirco WEN ying lovin 


Check below branch of 
Aeronautics you are most 


SPARTAN SCHOOL OF AERONAUTICS, P. 0. BOX 2649, TULSA, OKLAHOMA 





Send f the NEW 1939 SPARTAN Catal d Suppl t d ibi in detail Spart Flying, Mechanical 

ond Radio ph rl Tuition By vn Bey holam cnpensee. ee ee eee eae interested in. 
NAME AGE ; os 
ADDRESS CITY STATE ______ i papio instRUMENT 
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The other day we were asked a question by a friend of ours who flies all over creation. 
‘“‘Why,’’ he wanted to know, ‘‘doesn’t Gulf get up a list of airports selling Gulf 
Aviation Gas so a fella can know where to get it—say, in Arkansas?’’ We said, ‘‘Why 
not?”’ and got one up before he could say ‘‘contact!’’ We’d like for you to have a 
copy, if you want one. Just send a card to 









MAJOR AL WILLIAMS, alias ‘Tattered Wing-Tips,”’ 
Mer. Gulf Aviation Products, Gulf Bidg., Pittsburgh, Pa. 





CAT-SKINNING DEPT. 





Remember your daddy telling you ‘There's 
more’n one way to skin a cat!’’? 


Well, there’s more than one way to re- 


fine oil, too. First, there are ordinary: 


methods, used by everybody. But, in addi- 
tion, there’s Gulf’s exclusive Alchlor pro- 
cess used only on Gulfpride. This extra, 
almost-magic refining process digs down 
far deeper into the 100% Pure Pennsy!- 
vania...removes still more sludge, carbon- 
formers, and dirt. 


BRAIN-TWISTER A LA BEDOUIN 


The problem this month is not new . ..far 
from it. But it still manages to trap about 
4 out of every 6 people we try it on. 

An old and wealthy Arab had two sons. 
This being the 20th Century, instead of a 
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camel each of the boys had a racing plane 
and they argued continually about whose 
plane was the swifter, much to the dis- 
gust of the old man. 


When the father died, as sort of a post- 
mortem protest, he left his entire estate to 
the son whose ship would prove s/ower in 
a race from el Giaghbub to Buseima. The 
ensuing race, of course, was a fiasco. What 
with climbing, gliding, and circling, it 
took the boys several weeks to cover the 
first few miles to the Sima oasis where 
lived a celebrated wise man. 


But when they told their problem to 
the wise man, he in turn told them some- 
thing that caused them both to leap into 
the planes and race furiously for Buseima. 


What did he tell them? 


(The answer's no secret. All you have to do to 
get it is to mail your solution to T.W.T. Be 
sure to do so, if you want a surprise! ) 


THIS MONTH’S WHOPPER 


Down in the hinterlands of Venezuela with the 
Gulf geologists, we were sitting out under the 
almost neon-like stars. The air, while filled 
with stinging repartee, was incredibly free from 
the dread Venezuelan mosquitoes whose blood- 
thirsty ferocity is a byword from Panama to 
Cape Horn. 


A stranger, cautiously removing the fourth 
of his over-lapping mosquito ipeakvane. asked 
for particulars about the famed ‘‘flying stinga- 
rees’’ and inquired into our seeming freedom 
from them. Almost to a man, the group turned 
to me, begged that I tell of the far-famed Wil- 
liams vs Culicidae campaign. 

I told of great, high-powered mosquitoes 
which weniia up altitude then dived headlong 
on a victim. They gave no warning of approach, 
having found means of silencing their propellors. 


Then when white men began hanging net- 
ting over their hammocks, the mosquitoes 
changed tactics, and operated in 3-plane forma- 
tion. Diving together, numbers one and two 
would arrive slightly ahead of number three. 
The first two would fly directly against the 
threads forming the sides of an opening in the 
netting. And the third would dive on through 
with his wings folded. They kept this up until 
all but two of a whole pursuit squadron had 

assed the outer defenses. Then they would 
orm again inside and attack the human target 
in a huge ‘‘V"’ formation. 

This went all right until the victims sprayed 
the netting with varnish. When the fighting 
mosquitoes collided with the stiffened netting, 
the casualty list was so high that they held a 
conference. 

It seemed like a stalemate till a long-billed 
visiting fireman from Jersey suggested the possi- 
bilities in my supply of G.A.G. This they 
raided a million strong. Fortified by this petro- 
leum vitamin extract, they went through the 
varnished nettings like rifle bullets. 


That looked like the end. Our men were com- 
pelled to wear so much protective clothing that 
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they could hardly walk. But, as a desperate 
measure, we fed the few remaining drops of 
Gulf Aviation Gas saved from the raiders to 
the camp mascot, a small yellow canary. 

And in sober truth, within 24 hours Old 
Cheep-Cheep had not only cleaned out every 
last mosquito in Venezuela but he was flying 
in regularly from the Andes with a dead condor ! 


Al Williams 





(P. S. In case any of you guys think it’s un- 
sporting of an editor to print his own stuff .. . 
how would you feel about handing out one of 
those nifty Whopper Diplomas every month 
and not having one of your own?) 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 


ghey 
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In addition to the training offered at ROOSEVELT 
AVIATION SCHOOL, its location on ROOSEVELT 
FIELD is a decided advantage. Here in an atmosphere 
of never ending aviation activity, you will find 200 
planes permanently hangared and serviced; you will 
find 40 buildings devoted exclusively to the aviation 
business; you will find 45 operators and their em- 
ployees doing everything from a minor repair to a 
complete overhaul; you will find every type of plane 
from everywhere coming for inspection and service; 


you will find the Eastern Divisional Headquarters of 
the Civil Aeronautics Authority engaged in issuing 
certificates to planes, pilots and mechanics; you will 
find advanced students, under an Instructor, over- 
hauling, repairing and rebuilding licensed planes of 
every kind that must be kept flying; you will finda 
complete faculty, each member of which is an experi- 
enced expert in the subject he teaches. You will find 
that these advantages cost you nothing, but add a 
great deal to the value of ROOSEVELT TRAINING. 


WINTER CLASSES START JAN. 2. 1940 


ROOSEVELT AVIATION SCHOOL-—at Roosevelt Field, 


ee Mineola, Long Island, N. Y. 


Without obligating me, send details of course checked: 


0 SOLO PILOT 
O PRIVATE PILOT 


Street Address 


0 COMMERCIAL PILOT 

O AIRCRAFT SHEET METAL 
O MASTER AIRPLANE & ENGINE MECHANIC O MASTER AI 
0 AIRCRAFT DESIGN & CONSTRUCTION (CO COMBINATION 


O AIRLINE TECHNICIAN 
LANE MECHANIC 


CO) LIMITED ane PILOT 
GHT-MECHANIC 





pe 


Roosevelt Aviation School 


Accredited by the U. S. Civil Aeronautics Authority... . 


AVIATION TRAINING AT ITS BEST 


Licensed by the State of New York 
SIGN AND MAIL COUPON TODAY 
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“the It is “up there’ where certainty of 
performance matters. And that is why more and 
more aircraft designers are adopting Hazard 
“KORGDLESS” Aircraft Cable as standard equip- 
ment. It is the most reliable control cable known 
—even exceeding the A-N specifications. 


In the first place ‘‘KORODLESS” is preformed 
and so possesses far greater resistance to the fa- 
tigue imposed by small diameter sheaves. Then, 
too, Hazard ‘“‘KORODLESS” can be fitted with the 
100% efficient ‘“TRU-LOC” end attachments. 
And, as its name implies, Hazard ‘‘“KORODLESS” 


“KORODLESS’ Controls , 


with certainty <= 





just won't corrode under any known flying con- 
dition. It can’t because both cable and ‘“TRU- 
LOC” fittings are made entirely of 18/8 stainless 
steel. For certainty of control—for positive safety 
of operation—specify Hazard ‘“KORODLESS” 
Aircraft Cable and “TRU-LOC” Fittings. 


BUY ACCO QUALITY whether for Hazard Wire Ropes 
and Aircraft Cable— American Chains (Weed Tire 
Chains — Welded or Weldless) —Campbell Abrasive 
Cutting Machines— Page Chain Link Fence— Page 
Welding Wire— Wright Hoists—Reading-Pratt & Cady 
Valves or any other of the 137 ACCO Quality Products. 
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AIRCRAFT DEPARTMENT 


230 PARK AVENUE, NEW YORK, N. Y. 
See our exhibit in Metals (Products) Building, Opposite the Perisphere and Trylon, New York World’s Fair 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


AMERICAN CHAIN DIVISION @ AMERICAN CABLE DIVISION © ANDREW C. CAMPBELL DIVISION @ FORD CHAIN BLOCK DIVISION ® HAZARD WIRE ROPE 
DIVISION @ HIGHLAND IRON AND STEEL DIVISION ¢ MANLEY MANUFACTURING DIVISION © OWEN SILENT SPRING COMPANY, INC. ¢ PAGE STEEL AND 
WIRE DIVISION © READING-PRATT & CADY DIVISION # READING STEEL CASTING DIVISION e WRIGHT MANUFACTURING DIVISION eIN CANADA: DOMINION 
CHAIN COMPANY, LTD 1N ENGLAND: THE PARSONS CHAIN COMPANY, LTD. © I” Business for Your Safety : 
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“WHO'S WHO” in the field of 
aeronautics education today? 
You will find many of these 
celebrities in the Boeing School, 
as indicated by their photographs 
here. Notice the scope of subjects 
that are covered by these men. 
Under the instruction of this 
faculty it is easy to understand 
why graduates of Boeing School 
of Aeronautics make good... 


and why a very large proportion 


of all graduates are employed. 


HERBERT MARSH, Supt. Technical 
Instruction. In aeronautics since 1913. 
Major in the Royal Flying Corps. Head of 
Aero Inspection Dept. British Air Minis- 
try. Operations Manager of well-known 
airline. Joined Boeing School in 1930. 


H. R. BRENTLINGER, Instructor in Main- 
tenance and Service. Formerly in charge 


of maintenance for predecessor division 
of United Air Lines, and Chief Inspector 
for a leading magneto company. Charter 
member of Boeing Schocl’s teaching staff. 


MEET THE FACULT 





T. LEE, JR., organizer and Director 
of Boeing School of Aeronautics. Former- 
ly officer in charge of flying, Eberts Field, 
Arkansas. Many years a pilot. Teacher in 
both high school and college. Has guided 
the School through 10 very successful years. 





E. J. KRENZ, Instructor in Air Transpor- 
tation and Communications. Has had 
24 years of aeronautical experience. Cap- 
tain in Air Corps Reserve. Has taught 
aviation for nine years. On the faculty at 
Boeing School of Aeronautics since 1933. 


E. J. CAMY, Instructor in Aircraft Power 
Plants. Experience as an engine mechanic 
dates back to 1912. Worked on aircraft 
engines as early as 1921. Studied at 
Boeing School of Aeronautics . . . and 
became an instructor in engines in 1931. 


ASSOCIATED WITH the men featured above are these instructors—all 
outstanding in the field of aeronautical education. 


TaHure ANDERSON 
Rosert Borzi 
Harry Cun ..... ey ae 
Crarence A. Fripenc .. 
. B. Beckwith 
ALLEN JoHNSON 
Epwarp Jounson . 
Cant T. Kua... 
Warrer W. Parxuiui 
Ranpacy Smita 
AYMOND J. STEPHAN 
Joun F. Turner 
N. F. Warp 


aie Aer res 
ARSHALL S. CaLey . 

Cuantes L. Moser 
. G. Gurreripce 

Westey Davis 


Maintenance and Service 
—_— . Radio 

. Drawing, Design 

eee ere 

... . Meteorology 


omens Maintenance and Service 


ee aes . Mathematics 
Pee ‘ ll 
dnp tt 2 aveuace ing ae elite ote Welding 
ee ae Instruments 

sn arian id Gin ote EE Air Law 
ee eee Metallurgy 
oh sees eae Flying 
aaal ae ... Wood Fabrications 
-seeeeee.- Avigation 
......Radio and Communications 
Wood Fabrications, Rigging, Doping 
Engines, Shop, Propellers 


Hf you want to make aviation your career don't choose an ordinary school, or one merely because it is near. 


Choose the one school geared to the aviation demand 


is of today— and the future. Fill in the coupon now. 
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GEORGE 1. MYERS, Supt. of Flying. 
Formerly an air mail pilot. Has over 8,600 
hours: to his credit (2,500 at night). An 
unusual ability to impart his knowledge 
to the student makes him one of the ablest 
flight instructors in the country. 





MARVIN MARTIN, Instructor Air Trans- 
portation and Operating Procedure. Ex- 
perience as passenger agent, traffic rep- 
resentative, and reservations manager 
for United Air Lines, well qualifies him 
to train men for aviation sales work. 


DAVID RETAN, Instructor in Metal Fab- 
rications. Has worked in mechanics and 
metals since 1917. At Boeing School he 
adapted his knowledge and experience 
to aeronautics and its instruction. Has 
taught at Boeing School since 1931. 


OF THE BOEING SCHOOL 
OF AERONAUTICS 





DON McDANIEL, Registrar. Engaged in 
the automotive field in the East until he 
enrolled at Boeing School in the first class 
in 1929. Has been a member of the ad- 
ministrative staff since 1930 and his 
counsel to students is invaluable. 





JOHN W. THORP, Instructor in Engi- 
neering Drawing and Design. Upon grad- 
uation from Boeing School in 1931, he be- 
came engineer for the Boeing Airplane Co. 
Has designed several airplanes. Joined 
Boeing School's teaching staff in 1933. 





LeROY B. GREGG, Instructor in Flying, 
learned to fly in 1914. 7,000 of the 9,300 
hours to his credit have been spent in 
teaching. Boeing School students are 
fortunate for the opportunity to learn 
under such an experienced flyer-teacher. 





1109, Hangar No. 5 


Airport, Oakland, California 


Name 





Boeing School of Aeronautics 


A division of UNITED AIR LINES 


GENTLEMEN: Please mail me—without charge—the 1939 Boeing 
School descriptive booklet containing complete information on 
the school and describing in detail its courses. 


LAIR LINES 
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Rearwin Cloudster 
(Continued from page 42) 
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position. The rudder pedals are like- 
wise adjustable. The windshield is 
an extra wide vision type and is Plex- 
iglas. Engine mount is detachable. 

Emphasis has been placed on main- 
tenance of the airplane in general. 
The floor boards may be entirely re- 
moved in approximately two minutes 
and the seat may be removed in ap- 
proximately one and one-half minutes, 
which removal along with the floor 
boards provides complete access to the 
control system, brake system, etc. 
The fuselage cowling which is metal 
aft to the seat may be readily removed 
from the under side of the fuselage. 
This permits ease of maintenance, 
adjustments, etc. The cowling around 
the engine compartment may be raised 
in a manner similar to an automobile 
hood and is of such size as to provide 
more than ample access. The cowling 
ring is readily removable for top and 
major overhauls. The engine may be 
greased from the exterior of the ship 
without removing the cowling or ring. 

Thirty-four gallons fuel tanks are 
provided in the wing which in the 
base of Model 8090 (90 h.p.) results 
in a cruising range of 700 miles. The 
range is 625 miles when the 120 h.p. 
engine is installed, (Model 8125). 

Standard equipment includes alti- 
meter, air speed indicator, tachometer, 
ignition switch, oil pressure gauge, 
oil temperature gauge, two gasoline 
gauges, fire extinguisher, brakes, 
parking brake, locking or full swivel- 
ing streamlined tail wheel, carburetor 
air heater, two doors, dual controls, 
wood propeller, two safety belts, First 
Aid Kit, and wiring for navigation 
lights. 

Optional equipment includes battery 
and box, starter, generator, navigation 
lights, landing lights, cabin heater, 
extra instruments and radio. Detail 
Specifications follow: 


















Model 8090 8125 


Engine Ken-Royce Ken-Royce 
Horsepower 90 h.p. 120 h.p. 
Wing Span 34.146 ft. 34.146 ft. 
Length Overall 21.5 ft. 21.5 ft. 
Height Overall 7.33 ft. 7.33 ft. 
Wing Area (in- 


cluding aileron) 161.8 sq. ft. 161.8 sq. ft. 
Power Loading 18.16 1b./h.p. 15.0 Ib./h.p. 
Wing Loading 10.10 Ib./sq. ft. 11.125 1b./sq. ft. 


Empty Weight 1000 Ib. 1040 Ib. 
Gross Weight — 1635 Ib. 1800 Ib. 

imum Speed 125 m.p.h. 145 m.p.h. 
Cruising Speed 110 m.p.h. 125 m.p.h. 
Landing Speed 48 m.p.h. 48 m.p.h. 
Cruising Range 675 mi. 625 mi. 

of Climb 750 ft./min. 1000 ft./min. 
Service Ceiling 14,000 ft. 17,000 ft. 


_ 24 gallons of fuel, extra equipment of 
J. 
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ROM Scandinavia to the Dutch East Indies .. . from England to Australia... K.L.M. planes 

regularly wing their way over 15,000 miles of land and sea. World aviation has been immeasur- 
ably enriched by K.L.M. tradition. May the next twenty year of K.L.M. service be even more note- 
worthy than the last! 


* “As a supplier to K.L.M. you have made and are U.S.R 
making a real contribution to our success.” KLM. 


S. H. Ravelli 
a 
oyal Dutch Airlines 


HOLLEY CARBURETOR COMPANY, AIRCRAFT DIVISION, DETROIT, MICHIGAN 
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» NO DECISION yet marks the 
state of war in Europe as far as the 
air is concerned. We write this with 
reservations, however, knowing full 
well that the ink may scarcely be dry 
before the lid may have been blown 
off and some of the questions that have 
here-to-fore been debatable may have 
been answered. At the moment, a 
stalemate seems to exist along the 
western front as far as the land forces 
are concerned. At sea, although Great 
Britain has lost two capital ships by 
submarine attack, the problem of air- 
plane versus battleship is still un- 
answered. Scattered raids have been 
made against northern Navy bases, 
but these are obviously feelers and 
have had no serious destructive in- 
tent. This is indicated by the type of 
equipment involved. News pictures 
have shown that the types shot down 
by the British so far have been almost 
exclusively patrol flying boats of the 
DO-18 class. What will happen when 
real bombing raids begin with Heinkel 
llls or other high performance 
bombers is yet anybody’s guess. 


» MAJOR ACCOMPLISHMENT 
so far has been to keep Great Britain 
in a continual state of the jitters. It 
may be a definite part of German 
strategy to wear down the nerves of 
the population by continuous air raid 
alarms. Or possibly they may be 
attempting to build up a sense of false 
security on the part of the British 
which may (they hope) result in re- 
laxing defense measures so that when 
a major attack is made there may be a 
certain element of surprise in it. But 
whether or not any final attack is 
made, the German air threat has cer- 
tainly succeeded in disrupting the 
whole economic life of Great Britain. 
The evacuation of the children has 
caused a complete reorganization of 
the distribution system. Business 
houses and banks have shut up shop 
and have moved their records and 
employees to the country. Petrol is 
short for civilian motor cars, and gen- 






Picked Up Along 
Editorial Airways 





erally speaking, the average Britisher 
is putting up with discomforts and 








HIGHEST AVIATION HONORS to Dr. 
Joseph S. Ames who has just retired 
as chairman of the National Advisory 
Committee for Aeronautics. He was the 
last of the original members of the Com- 
mittee appointed by President Wilson in 
1915, and his services over 24 years 
without compensation have contributed 
immeasurably to the advance of aviation 
in this country and all over the world. 
Second only to his brilliant scientific record 
has been his passion for accomplishment 
without publicity. We can only second 
what President Roosevelt said in accept- 
ing his resignation: “The remarkable 
progress for many years, and the im- 
provement in performance, efficiency, and 
safety of American aircraft, both military 
and commercial, has been due largely to 
your own inspiring leadership in the devel- 
opment of new research facilities and the 
orderly prosecution of comprehensive re- 
search programs.” 
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inconveniences that go very much 
against the grain. 


» GERMAN DELAY in uncorking 
destructive air raiding against Great 
Britain comes probably from two 
causes. First, it would have been 
foolish for Germany to stage major 
attacks against the British Isles as 
long as any hope remained for a set- 
tlement without further war after the 
Polish liquidation. At this time, how- 
ever, it seems unlikely that Great 
Britain and France will accept a “dic- 
tated peace” and it may be that the 
final refusal will be the signal for the 
raids to begin against the British fleet, 
the British seaports, and British in- 
dustry. The second deterrent, how- 
ever, may be our present position with 
regard to our Neutrality Act. As it 
stands, there is little doubt but that the 
Neutrality Act is very favorable to 
Germany. In its embargo provisions 
it is equivalent to providing Germany 
with a powerful Atlantic fleet to pre- 
vent shipment of essential arms and 
materials to the Allies. The one thing 
that is holding up revision of the 
Neutrality Act at the moment is public 
opinion in America as reflected by the 
House of Representatives. The one 
thing that would shake U.S. public 
opinion out of the position it now takes 
would be destructive raiding in Eng- 
land with the attendant inevitable 
casualties among the civilian popula- 
tion. Such action might have even 
greater effect. It might possibly tip 
the scales away from the keep-out-of- 
war-at-any-cost sentiment that is in 
evidence all over America today. 


» A PRESSING PROBLEM for 
light plane manufacturers these days 
is the shortage of aircraft spruce for 
wing spars. It is reported that the 
Japanese are taking practically all of 
the first grade spruce produced in this 
country. They have their inspectors 
stationed in the great western lumber 
centers, selecting practically the cream 
of our spruce crop for their own use. 



















AMERICA’S LEADING = 
AERONAUTICAL EXPORTE 


| THE INTERCONTINERNT CORPORATION 


CABLE ADDRESS 30 ROCKEFELLER PLAZA 


INTERAERO NEW YORK CITY 
| NEW YORK U.S.A. | 
RST RES ELE eal eee oe 


AVIATION 
November, 1939 


14 

















They are paying all sorts of prices 
for it, generally about twice as much 
as American aircraft builders can af- 
ford to pay. The spruce shortage has 
created a serious bottleneck in our 
light plane production program and 
may shortly have a retarding effect on 
the C.A.A. pilot training program. In- 
dividual protests to Washington have 
so far been in vain. It seems to us 
that here is a point where joint ac- 
tion by the Aeronautical Chamber of 
Commerce -and, the State Department 
is indicated. The least we could do 
is to put an embargo on aircraft spruce 
until the available supply exceeds the 
demands of our own manufacturers. 


American spruce for American planes 
—FIRST ! 


» WITH FITTING CEREMONY 
Mayor LaGuardia dedicated the $40,- 
000,000 North Beach Airport on Oc- 
tober 15th. We have seen a lot of 
airports in our time, but except for the 
truly terrific project laid out by the 
Germans at Templehof, know of few 
other air terminals that are so closely 
geared to air transport demands of the 
future than North Beach. Elsewhere 
in this issue we are presenting a pic- 
ture story of what has already been 
accomplished. The new port will un- 
doubtedly contribute to the general ad- 
vancement of air travel here in the 
east. 


» KIBITZERS around steamshovels 
and excavations are commonplace in 
big cities. New Yorkers will remember 
the famous Sidewalk Superintend- 
ents Club organized during construc- 
tion of various Rockefeller Center 
units. The air lines, in building the 
new consolidated terminal for New 
York, have taken a leaf from the 
Rockefeller book and have issued mem- 
bership cards in the “Knot-hole Club” 
which authorizes the holder to kibitz 
“the construction of the World’s Larg- 
est and Finest Air-lines Terminal, lo- 
cated at Park Avenue and 42nd Street, 
New York.” 


» TRAFFIC FIGURES are showing 
spectacular improvement. Preliminary 
reports indicate that the air lines of 
the country not only ended the last 
fiscal year in the black, but netted a 
substantial profit, As shown by 
AvIATIon’s monthly transport indica- 
tor, the monthly averages for this 
year are generally 50 per cent or bet- 
ter ahead of the corresponding months 
of 1938. And more important from 
the revenue point of view, average 
seat occupancy is now running in the 
65 per cent range, a hopeful sign for 
transport operators everywhere. 








» ALL SIGNS POINT to the fact 
that transport aviation in America has 
at last turned the long awaited corner. 
Public acceptance of the airplane as 
a normal vehicle of transportation is 
very apparently taking hold at long 
last. Increased frequency of sched- 
ules, an outstanding safety record for 
the year, and last but not least, the 
beginning of a joint publicity and ad- 
vertising campaign, are important con- 
tributing factors. The start of the 
advertising campaign is particularly 
impressive, with some excellent color 
spreads featuring prominent users of 
air transportation appearing in recent 
issues of national magazines. This is 
definitely a step in the right direction 
and will undoubtedly pay well deserved 
dividends. 


» EDITORS SHOULD CHECK 
claims made by publicity seekers to 
membership in the original Lafayette 
Escadrille. The original Escadrille 


Ls ; 
British propaganda raids”. 
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“Il see McGuire's finally putting the heat on Finnegan. He got the idea from the 





consisted of one squadron of 15 pilots 
and their replacements, and totaled 
only 38 men, of whom 19 are now dead. 
In order to protect their interests, the 
surviving members of the Escadrille 
have incorporated themselves, and it is 
very easy to check claims of member- 
ship in the original group by com- 
municating with Carl Dolan, corpora- 
tion president, c/o  Intercontinent 
Corporation at 30 Rockefeller Plaza, 
New York, N. Y. The letterhead of 
the Lafayette Escadrille Corporation 
lists the names of all members living 
and dead. 


» AN ORCHID IN PASSING to 
Howard Mingos for his usual excel- 
lent job with the 1939 Year Book. 
What with conditions as they are, with 
military restrictions and everything, 
we think that Mr. Mingos has done 
unusually well this time in setting up 
the picture of the United States avia- 
tion industry. 





Eclipse j joins air-folks of five continents 


in salute to your achievements! 


Standard K-L-M 
Eclipse Equipment 


Starters + Booster Coils 
Generators + Air Pumps 
Control Boxes + Switches 
Air Valves + Oil Separa- 
tors « Supercharger Reg- 
ulators « De- 

Icer Equip- 

ment. 


WENTY YEARS of transcontinental commercial flying, 

developed and expanded steadily and dauntlessly, with an 
admirable record for flight-per-schedule — that is the brilliant 
history of K-L-M Royal Dutch Air Lines. Air-minded folks 
the world over respectfully recognize it and salute it, as 4 
monument to daring, devotion and carefulness. 


Part of this carefulness is expressed in the consistent, contin- 
ued use of Eclipse Equipment on the fine aircraft flown by K-L-M. 


ECLIPSE AVIATION 


DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 





